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I .
P R E F A C E .
T h is i s  an account o f  pneumonia in  n a t iv e . West A fr ica n  T roops, 
who were tr e a te d  at a G eneral H o sp ita l o f  300 b ed s in  th e  Gold 
Coast over  a n in e  months* p e r io d  from January 8 th  1944 , when th e  
H osp ita l opened in  th e  s t a t io n .  During t h i s  tim e th e  w r ite r  was 
p h y sic ia n  in  charge o f  th e  M edical Wards.
The paper em phasises th e  im portance o f  a cu te  r e s p ia to r y  
d isea se  in  A fr ica n  T roops, compares and c o n tr a s t s  pneumonia v /ith  
that u s u a lly  seen  at home and g iv e s  an account o f  in v e s t ig a t io n s  
undertaken to  e lu c id a te  i t s  a e t io lo g y .
In a d d it io n , o b s e r v a t io n s  are made on c e r ta in  a sp e c ts  o f  
pulmonary anatomy in  r e la t io n  to  pneumonia.
I  w ish  to  thank B r ig a d ie r  G.M. F in d lay  C .B .S . , C o n su ltin g  
P h y sic ia n  in  T ro p ica l M ed ic in e, West A fr ic a n  F orce , fo r  h i s  
constant encouragement and s t im u la t in g  s u g g e s t io n s . He c a r r ie d  
out some o f  th e  animal exp erim en ts in  p erson  and helped  us w ith  
o th ers . In  a d d it io n , he was r e sp o n s ib le  fo r  p u t t in g  in to  e f f e c t  
the m easures which c o n tr o l le d  th e  major ep idem ic. To Major A.R. 
A id in , B .A .M .G ., and to  h i s  la b o r a to iy  s t a f f ,  I  am in d eb ted  fo r  
the la r g e  amount o f  p a th o lo g ic a l  work so w i l l i n g ly  execu ted  and 
fo r  th e  ca re  o f  exp erim en ta l an im als, to  G aptain B .F . Ashwin BAMG. , 
r a d io lo g is t  to  th e  H o sp ita l , fo r  com plete c o -o p e r a t io n  and to  
h is  s t a f f  fo r  h e lp  w ith  ph otographs. I  am g r a te fu l, to  th e se
O f f ic e r s  fo r  many happy hours spent in  t h e i r  respective 
departments.
I  am p le a se d  to  acknowledge a p e r so n a l  comm unication, w ith  
valuab le  o b s e r v a t io n s  on t h e s e  pneum onias, from Dr, Tom Anderson, 
Glasgow*
Many thanks are a ls o  due to  L ie u t .  G olon el E.G-.R. Grant T .D . , 
R.A.M.C. , O f f i c e r  Commanding th e  H o s p ita l ,  C o lon e l S.D. R eid , l a t e  
R.A.M.O, , A,D.M. S . , Gold Coast Area and to  B r ig a d ie r  J .B . A. Wigmore 
la te  R.A.M.C., D .D .M .S ., West A fr ica n  F orce , f o r  p e r m iss io n  to  
record th e s e  c a s e s .






L i t t l e  s t r e s s  has been  l a i d  cbn th e  in c id e n c e  o f  common 
r e sp ir a to r y  in f e c t i o n s ,  e s p e c ia l ly  pneum onia, in  th e  T r o p ics  
and on th e  s u s c e p t ib i l i t y  o f  th e  A fr ica n  to  them. The young  
p h y sic ia n  i s  c o n s ta n t ly  s tr u c k  w ith  th e  h ig h  p r o p o r tio n  o f  
c o n d it io n s  s im ila r  to  th o se  seen  at home. He may s e e ,  as th e  
w rite r  has found, more c a s e s  o f  pneumonia in  a few months than  
he has seen  in  g en era l h o s p i t a l s  at home d u rin g  th e  whole o f  
h is  m edical c a r e e r .
In a d d it io n , o th er  in f e c t io u s  d is e a s e s  o f  tem perate c l im a te s  
such as ch ick en  p ox , r u b e l la ,  m ea sles  afid m en ingococcal m e n in g it is  
are not uncommon. He w i l l  alm ost c e r ta in ly  be su rp r ised  at th e  
com paratively low  in c id e n c e  o f  ad m ission s fo r  d i s e a s e s  p e c u l ia r  
to the* T ro p ics .
The t o t a l  number o f  ad m ission s to  th e  A fr ic a n  M edical Wards 
o f  the H o sp ita l during th e  p e r io d  under rev iew  was 1947 , and o f  
th e se , th e  h ig h  f ig u r e  o f  1062 ( 5 4 .5%) were a cu te  r e s p ir a to r y  
in fec tio n s*  733 p a t ie n t s  v/ere c l a s s i f i e d  as s u f f e r in g  from 
pneumonia. The g r ea t m a jo r ity  o f  th e s e  (655 or 89% o f  th e  pneum onias) 
came from a la r g e  Primary T r a in in g  C en tre. O ther u n it s  in  th e  
s ta t io n  were com p arative ly  sm a ll.
Table 1 g iv e s  an im p ression  o f  th e  r e l a t iv e  p ro p o r tio n  o f  
tr o p ic a l and n o n -tr o p ie a l  d is e a s e s  found.
Of 15 d ea th s w hich occu rred , 2 were t r o p ic a l  d is e a s e s  
(Trypanosomiasis ana S ic k le  c e l l  c r i s i s )  n
° f  57 301« e * s  aischarr-ea
jLs& ISlA .  ' The p rop ortion  o f  T ro p ica l and N o n -tr o p ic a l
D ise a se s  tr e a te d  in  the. H osp ita l- from .January  
t i l l  September' 1944 . .. . . .
(L - - * • ' • *
T o ta l A dm issions to  the M edical hards. -  . 1947-,.--- --
Upper h esp ira tq ry  I n fe c t io n s . —. , ;-329. (I6--.9%)_
Pneumonia.. - 7 3 3 .(  37,.?%)
donnon in f e c t io u s  D ise a se s  . p -  •-569 (-29.-9%) 
T ropica l D ise a se s  ( in c lu d in g  the D y se n te r ie s )  -  173 C 8.9.%)
from th e s e r v ic e  on m ed ica l grou d s, 11 had d i s e a s e s 'p e c u l ia r  to  
the T ro p ics .
Owing to  th e  epidem ic o f  pneum onia'w hich occu rred  d u rin g  th e  
p er io d , th e  f ig u r e s  g iv en  in  T ab le  1 r a th e r  a ccen tu a te  th e  
importance o f  n o n - tr o p ic a l  in f e c t io n s .  In  a s im ila r  a n a ly s is  
‘o f  acute r e sp ir a to r y  c o n d it io n s  in  A fr ica n  tr o o p s  d u rin g  a n in e  
months1 p e r io d , MacBTaught and Murray-Lyon (1 9 4 3 ) rep ort th a t o f  
1250 adm issions to  th e  M edical D iv is io n  o f  a la r g e r  West A fr ica n  
General H o s p ita l ,  375 (3 0 $ ) were r e s p ir a to r y  c o n d it io n s .
I t  is- o f  in t e r e s t  to  n o t e  thatjnthe S u r g ic a l Wards o f  th e  
H o sp ita l, th e  p ro p o r tio n  o f  - tr o p ic a l d is e a s e s  i s  much h ig h er  owing  
to th e  frequency o f  c o n d it io n s  such as t r o p ic a l  u lc e r ,  d r a c o n t ia s is ,  
yaws and s c h is to s o m ia s is .
T a b le  ± 1 . quarterly'1 ac in issioris to  n o s ^ ita l  o f  r e sp ir a to r y
in f e c t io n s ,  O ctober 1943 t i  11 ’September ' 1 9 4 4 •
- Qct-D e c . ■ Jan-lfar . ' -_Apr-Juri» ;: J u l-S ep t;.
. n u m b erof -Pneumonias ■ 256;. •_ .• 49Q. •. \56^ . l
"acinitted .
• -■ c i  Not . : •„>: V— - - -
i l-opoi'l lo;\ from primary known' 465(93% ). 156(83% ). 35(63%)
t r a i n i n g  t e n u r e .  c t c u d i  dm..
number o f Cases o f  4 . 1 5 5 . * 7 5 . 3 0 .
xh & ryngitis ad m itted .
5 .
The Epidemic o f  Pneumonia.- '
In T ab le  I I ,  th e  p er io d  under rev iew  has been d iv id e d  in to  
th ree , each o f  th r e e  months and i t  shows th e  number o f  pneum onias 
admitted during th e s e  t im e s . For sake o f  c o m p le te n e ss , corresponding  
f ig u r e s  are g iv en  fo r  th e  months O ctober to  December 1 9 4 3 , when 
the p a t ie n t s  were cared fo r  by a sm a ller  m ed ica l u n it  then  in  th e  
s ta t io n .
I t  w i l l  be shown l a t e r  th a t  th e  g e n e r a l appearance and 
symptomatology o f  th e  A fr ic a n  w ith  acu te  upper r e s p ir a to r y  in f e c t ic n  
i s  very s im ila r  to  th a t o f  a European cfcith o f  lo b a r  pneumonia. I t  
seems l i k e l y  th a t a p r o p o r tio n  o f  th e s e  l a b e l l e d  pneumonia d u iin g  
October to  December 1943 were indeed  s u f f e r in g  from n a s o -p h a r y n g it is*  
Ho X-Ray f a c i l i t i e s  were a v a i la b le  to  th e  m ed ica l u n it  concerned  
during t h i s  q u arter .
F igure 1 shows th e  cu rve o f  th e  epidem ic d u rin g  th e  f i r s t  
four months o f  1944. The peak o ccu rs  d u rin g  th e  th ir d  week o f  
February, when th e  s tr e n g th  o f  th e  Prim ary T ra in in g  C entre was dlso 
at i t s  h e ig h t .
P re v en tiv e  m easures were put in to  e f f e c t  at t h i s  t im e , on th e  
recommendation o f  th e  C o n su ltin g  P h y s ic ia n s
( l )  S tep s were taken to  d im in ish  overcrow ding in  th e  Prim ary
T raining C entre:
*
a* by e r e c t in g  la r g e  numbers o f  t e n t s  ( t o  accommodate
1000 men)
b . by im m ediately rvliinTfing th e  in ta k e  o f  r e c r u i t s .  For 
a d m in istra tiv e  r ea so n s , th e  nu m erica l s tr e n g th  o f  th e  u n it  d id  n ot  
show an imm ediate or s ig n i f i c a n t  f a l l .
a'igurje I .  Showing. the ± re la tion  sh ip  betw.e;en r..the Weekly-..Strength 
. o f  the |r in a r p  .-graining -o u tre  (top. .graph ).. and the., 
i.verage k&ile .H o sp ita l  Adm issions o f  Re sp ir e  to  re­
i n f e c t i o n s  (low er curve) during the Epidemic Period*
A . "-P reventive  measures put in  "operation . 
B* Two companies se n t  to  o u te t u t io n s .
c . Two Companies were sen t to  o u t - s t a t io n s  at a l a t e r  
d ate  -  20th . March (Arrow B. F ig . 1 )
(2 )  A la r g e  u n it  s ic k  bay was opened, where men w ith  upper 
r e sp ir a to r y  in f e c t io n s  cou ld  be i s o la t e d  fo r  a few days. P r e v io u s ly  
such men had been  excused duty and returned  to  bed in  b i l l e t s ,  so 
d issem in a tin g  in f e c t io n  in  no u n ce r ta in  fa sh io n . M edical O f f ic e r s  
were now in s tr u c te d  to  i s o l a t e  a l l  f e b r i l e  p a t ie n t s  and th o se  w ith  
apparent upper r e sp ir a to r y  ca ta rrh .
(3 )  More h o s p ita l  beds were made a v a i la b le ,  m ainly in  te n t3 .
I t  should b e  n oted  th a t th e se  t e n t s  ?jere used as fa r  as p o s s ib le  
fo r  c o n v a lescen t p a t i e n t s ,  as pneumonias in  th e  acu te  s ta g e  fa r e  
very b ad ly  in  such a c lo s e  atm osphere.
The .resp onse to  th e se  m easures vW&s an im m ediate f a l l  in  th e  
number q f  ad m ission s to  th e  h o s p ita l  wards. T h is continued  as a 
l y s i s  o f  th e  epidem ic during th e  n ext few weeks.
I t  w i l l  be  shown th a t pneumonia during th e  epidem ic was o f  
ra th er  unusual typ e  which was in v a r ia b ly  igprece.edf.ed and §Q.oompacnipd 
by a w e ll  marked upper r e sp ir a to r y  tr a c t  in f e c t io n .  JXiring th e  
l a t e r  months when th e  epidem ic had su b sid ed , one cou ld  d e t e c t ,  at 
l e a s t  in  some c a s e s ,  a change in  c h a ra cter  to  th a t o f  a c l a s s i c a l  
pneumococcal lo b a r  pneumonia.
Table 111 . . _ . LENGTH OF SERVICE .
' gepgth. o f  s e r v i c e .  - ^ n eu non ia . - w ‘• • ^h-ary&gl-ti&■_,• •
~ L e s s  t h a n  4  w e e k s ' . ................ *±4L • ( vjx>)• • 1 2 7 -  ("4^>-) .-•
4 - 12 w eek s. *'T~8i (2 5 $ ) .  - -*-75 (-SOfr ) •
  8 -  '6 m o n t h ' s 4 7 ~( 6£} . I8--(.7'&)-. -
Over 6 months.*" " GO (8%) • - - -40 •-(!«>%)■-•
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C a u sa tiv e  F a c to r s .
The © ain f a c t o r s  in  c a u sa tio n  and m aintenance o f  th e  
epidem ic would appear to  b e : -
( 1 )  The exposure to  in f e c t io n  o f  f r e s h  b a tc h e s  o f  s u s c e p t ib le  
p erso n s at sh ort in t e r v a l s .
( 2 )  Overcrowding in  q u a rters in  th e  p r in c ip a l  u n it  concerned.
( 3 )  Season al F a c to r s .
■ U ) M a ln u tr itio n .
(5 )  Unaccustomed e x e r tio n  and p r o t e c t iv e  in o c u la t io n s .
Exposure and S u s c e p t ib i l i t y .
During th e  f i r s t  few iponths o f  th e  y e a r , b a tch es  o f  r e c r u i t s ,  
numbering u s u a lly  about 200, arrived  at th e  T ra in in g  C entre at 
in t e r v a ls  o f  roughly two weeks. B efore th e  peak o f  th e  ep idem ic, 
t h i s  in t e r v a l  had been reduced to  one week. Many o f  th e  c j^ e ^ s  
occmred during th e  f i r s t  week or  two o f  s e r v ic e  (4 4 5 , or 61$ o f  
the pneumonias during th e  f i r s t  28 days o f  s e r v ic e  -  T able i l l )
The m a jo r ity  o f  th e s e  men came from i s o la t e d  areas in  th e  Northern  
T e r r ito r ie s  o f  th e  Gold C oast. Many had n ever  b e fo r e  been n ear a 
s iz e a b le  town, exposed to  th e  in f e c t io n s  a sso c ia te d  w ith  even 
com p aratively  c i v i l i s e d  h a b ita t io n ;  they had l iv e d  in  lo n e ly  
com m unities, each in  h i s  own en c lo sed  n a t iv e  compound w ith  h is  
fa m ily , separated  som etim es by a hundred or more yard s fs?om "*l.z 
neighbour.
One has th e  im p ression  th a t th e  s e v e r ity  o f  th e  in f e c t io n  
was in  some degree r e la te d  to  t h i s  la c k  o f  c i v i l i s a t i o n .  L ite r a te  
men or th o se  on th e  s t a f f  o f  th e  T ra in in g  Centre were u s u a l ly
found to  have a sim p le  upper r e sp ir a to r y  in f e c t io n ,  o n ly  occasion a lly  
n e c e s s i t a t in g  adm ission  to  h o s p ita l .  The r e c r u it  "whose language  
no one cou ld  t a l k 11 seemed always to  have a w e ll marked pneumonia* 
Pagan b e l i e f s  ( th o s e  o th e r  than C h r is t ia n  and Mohamedan) 
might be expected  to  be more common in  th e  u n c iv i l i s e d  t r ib e s  and 
i t  i s  o f  in t e r e s t  to  n o te  th a t th ey  were a lso  more freq u en t among 
p a t ie n t s  who p ro g ressed  to  pneumonia.
The h e a lth y  A fr ica n  has a p o o r ly  fu n c t io n in g  th o r a c ic  
r e sp ir a to r y  mechanism; h i s  c h e st  expansion r a r e ly  exceed s two 
in ch es. Probably t h i s  i s  la r g e ly  dfue to  c l im a t ic  c o n d it io n s , c o ld  
r e fr e sh in g  winds app aren tly  b e in g  n e c essa ry  to  stim u la te -m etab o lism  
in s p ir a t io n . The European, l ik e w is e ,  f in d s  h i s  b rea th in g  sh a llow  
in  t h i s  c o u n try , d o u b tle ss  why p a t ie n t s  w ith  ©hr6nic r e sp ir a to r y  
d is e a se  such as asthma fa r e  so bad ly  in  th e  T ro p ics . The A fr ic a n , 
th en , may b e  tt,rully Hweak ch ested "  and r e l a t iv e l y  s u s c e p t ib le  to  lu n g  
in f e c t io n s .  C e r ta in ly , pneumonia i s  co n sid ered  by C o lo n ia l M edical 
O ff ic e r s  to  be  one o f  th e  commoner i l l s  o f  th e  p e o p le .
Overcrowding ^nd D rop let I n fe c t io n .
During th e  th ir d  week o f  February, when th e  epidem ic was a t  
i t s  peak , th e  number o f  r e c r u it s  in  e x c e ss  alm ost eq u a lled  th e  tru e  
estab lish m en t o f  th e  T ra in in g  C entre. Only a handful o f  t e n t s  had 
been e rec ted  as ex tr a  b i l l e t s  and th e  r e s u lt  was s e r io u s  overcrowding.
U n t il  about a y ea r  b e fo r e  t h i s ,  a l l  barrack  rooms in  th e  u n it  1
were d iv id e d  in to  sm all c u b ic le s ,  each accommodating two men. T h is I
was in tend ed  to  approxim ate to  th e  A fr ica n  mode o f  l i v i n g  in  sm all j
P rop ortion  o f  "Pagans"
Upper R esp irators- _P_is,eas_e 
90 (3 4 . 6%J
%
9 .
in d iv id u a l g id d a s . R egim ental O f f ic e r s  have d ram  a t te n t io n  to  th e  
f a c t  th a t pneumonia has o n ly  become a problem  s in c e  th e  p a r t i t io n s  
were removed, le a v in g  la r g e  sp a c io u s  barrack rooms on European l in e s ,  
T h is seems o f  e x c e p tio n a l in t e r e s f in  v iew  o f  recen t l i t e r a t u r e  
which has p o in ted  out th e  advantages: o f  th e  c u b ic le  typ e o f  room 
over la r g e  wards in  p r e v en tin g  a ir  in f e c t io n  in  h o s p i t a ls  (M.E.G. 
Memorandum ”The C on tro l o f  C ross I n fe c t io n  in  H o s p ita ls ”)
O vercrowding i s  probab ly  th e  more im portant in  th e se  n a t iv e  
troop s b ecau se  d r o p le t  in f e c t io n  has a w ider range than in  Europeans 
I t  i s  unusaal to  se e  a man guard a cough or turn  h i s  head away from 
a nearby fe l lo w ;  more commonly i t  i s  sudden, f o r c e f u l  and d ir e c te d  
in to  sp a ce , as th e  exam ining m ed ica l o f f i c e r  may f in d  to  h i s  
p erson a l d isco m fo rt.
I t  would appear th a t r e sp ir a to r y  d is e a s e  i s  one o f  th e  major 
problem s when sh ip p in g  West A fr ica n  Troops to  th e  E ast. Here aga in , 
below d eck , we have c o n d it io n s  par e x c e lle n c e  fo r  spread by 
d rop let in f e c t io n .
Seasonal F a c to r s .
Harm attan^hbbj dry wing from th e  Sahara, a f f e c t s  t h i s  p a r t o f  
the Colony du rin g  th e  f i r s t  few weeks o f  th e  year; th e  clim ax o f  
the epidem ic occuated when i t  was most in te n s e . IXiring t h i s  sea so n , 
the in h a b ita n ts  are aware o f  a se n sa t io n  o f  d ryn ess in  th e  n o se  
and th ro a t and a s l i g h t  reddening o f  th e  pharynx i s  g e n e r a l. I t  
i s  w e ll  r eco g n ised  as ’th e  pneumonia se a so n ’*•
There seems l i t t l e  doubt th a t t h i s  dehyd ration  o f  th e  
r e sp ir a to r y  mucosa -  no doubt tradteo-bfm chial mucous membrane 
i s  l ik e w is e  a f f e c t e d -  diminfehes r e s is ta n c e  to  a tta ck  by path ogen ic
1 0 .
organism s. P art o f  th e  r e s p ir a to r y  d efen ge  mechanism, as i t  w ere, 
i s  put out o f  com m ission.
At t h i s  tim e o f  y e a r , th e r e  i s  a lso  q u ite  marked v a r ia t io n  
in  tem p erature, n ig h t s  o f te n  b e in g  com p arative ly  c o o l. L ater  in  th e  
year  a ls o , one a s s o c ia te d  sm a ller  peaks in  th e  curve o f  in c id e n c e  
o f  r e sp ir a to r y  in f e c t io n s  w i'th•; p e r io d s  when v a r ia t io n  o f  
tem peratnne was more pronounced, BtacHaught and Murray-Lyon (1943 )  
d is c u ss in g  acu te  r e sp ir a to r y  c o n d it io n s  in  A fr ica n  s o ld ie r s ,  s t r e s s  
c h i l l  as a v ery  im portant p r e c ip i t a t in g  f a c t o r ,  as shown by th r ee  
peaks o f  h ig h  in c id e n c e , a s s o c ia te d  w ith  co ld  c o n d it io n s , du rin g  
a n in e  months* p e r io d .
M a ln u tr itio n .
M oderate d e g r e ss  o f  m a ln u tr it io n  and anaemia were common 
among th e  new in ta k e s . The d ie t  o f  th e se  men from th e  N orthern  
T e r r ito r ie s  i s  g r o s s ly  d e f i c i e n t  in  p r o te in  and V itam in B complex.
In th e  p r e sen t s e r i e s ,  187 (25.5% ) o f  th e  pneumonia p a t ie n t s  
showed ev id en ce  o f  under-nourishm ent and a v ita m in o s is .
Some oedema o f  an k les and a dry , g lo ssy , paved sk in  on th e  low er  
two th ir d s  o f  th e  l e g s ,  were common. The sk in  o f  th e  scrotum  might 
be s im ila r ly  a f fe c te d  and som etim es th e  trunk had a g e n e r a lis e d  
ic h th y o t ic  appearance. G lo s s i t i s  and c h e i l o s i s  were l e s s  fr e q u e n tly  
seen .
The improvement in  g en era l c o n d it io n  o f  such men a f t e r  o n ly  a 
few weeks o f  array fe e d in g  was s t r ik in g  and i f  tr e a te d  w ith
adequate amounts o f  V itam in B com plex, one cou ld  s e e  improvement
w ith in  a few days.
M ild hypochromic anaemia was u su a l, a haem oglobin o f  60% n ot
uncommon, and in  s e v e r a l  p a t i e n t s ,  f a i lu r e  to  r e a c t  to  treatm ent 
was found to  c o - e x i s t  w ith  a more se v e r e  arBemia. Some o f  th e s e  
were shown by s te r n a l  marrow exam ination  to  be o f  dim orphic ty p e ,  
n u t r i t io n a l  in  o r ig in  and r e a c tir ig w e ll to  ap p rop ria te  treatm en t  
w ith  l i v e r  and ir o n .
UracsMstomed E xertion  and P r o te c t iv e  I n o c u la t io n s .
Few .o f  th e s e  r e c r u i t s  were accustomed to  len g th y  p e r io d s  o f  
work and e x e r c is e .  During th e  f i r s t  w eeks, T .A .B ., T etanus 
Toxoid, V a c c in a tio n  and Y ellow  Fever in o c u la t io n s  were adm in istered  
and a p p rec ia b le  r e a c t io n s  were n o t uncommon.
I t  i s  c le a r  th a t th e  l e s s  robust o f  th e s e  men must ex p erien ce  
q u ite  an p rd ea l du rin g  t h i s  e a r ly  p e r io d  o f  s e r v ic e  and i t  i s  
hardly s u r p r is in g  th a t th ey  l o s e ,  at l e a s t  tem p o ra r ily , what l i t t l e  
r e s is ta n c e  th ey  may have to  r e sp ir a to r y  in f e c t io n .
Symptomatology.
The h is to r y  as ob ta in ed  from th e  A fr ica n  s o ld ie r  i s  sh ort  
and u s u a lly  to  th e  p o in t ;  he knows when he i s  i l l  and s t i l l  b e t t e r  
when he h as recovered . L eading q u e s t io n s  have to  be employed in  
most in s ta n c e s  b u t , ta k in g  t h i s  in to  accou n t, th e r e  was rem arkable  
c o n s is te n c y  o f  sym ptom atology during th e  ep idem ic.
Headache and p a in  in  th e  c h e s t  fo r  two to  fou r days b e fo r e  
adm ission were alm ost i ln iv e r s a l .  The p a in  was s u b s te m a l o r  a c ro ss  
the low er a n te r io r  c h e s t  w a ll and was d escr ib ed  as a d u ll  ache,
A dry cough was u su a l and g e n e ra l symptoms o f  f e v e r , suoh as  
sh iv e r in g , p a in s  in  th e  back and j o i n t s ,  and c o n s t ip a t io n  were 
o fte n  d e sc r ib ed . A tr u e  r ig o r  n ever  occurred  at any s ta g e  o f  th e  
i l l n e s s  and th is ?  was a d i f f e r e n t ia t in g  fe a tu r e  from th e  typ e  o f  
pneumonia o f te n  seen  du rin g  th e  l a t e r  months o f  the p e r io d  under 
review . R arely  were so re  th ro a t and n a s a l c a ta r rh  v o lu n teered  but 
not in fr e q u e n tly  th ey  were adm itted .
Such, th e n , were the'sym ptom s du rin g  % he pre-pneum onic s ta g e 11 
and th o se  g iv en  by p a t ie n t s  who d id  n o t p a s s  th e  s ta g e  o f  upper  
r e sp ir a to r y  t r a c t  in vo lvem en t.
S i t h  th e  o n se t o f  pneumonia, which was more or  l e s s  in s id io u s ,  
they com plained o f  p r o d u ctiv e  cou ^ :, dyspnoea and acu te  in s p ir a to r y  
p a in , l o c a l i s e d  to  some area o f  th e  c h e s t  w a ll . In  more to x ic  
p a t ie n t s ,  p a in  in  th e  l i v e r  reg io n  was common.
I o .
S i g n s .
P h a r y n g it is  was in v a r ia b ly  p r e se n t during th e  pre-pneum onia  
p e r io d . There was q u ite  in te n s e  in j e c t io n  and oedema o f  pharynx  
and s o f t  p a la te  w ith  a g r e e n ish  m uco-purulent d isch a rg e  in  th e  
naso-pharynx. A lthough n a s a l disdBEge was u n u su a l, th e re  was alw ays 
some c o n g e stio n  and oedema o f  th e  n a sa l tu r b in a te s ,  w hich can be  
examined w ith  ea se  in  th e  A fr ica n  m erely  by e le v a t in g  th e  t ip  o f  
h is  noBe.
170 (25%) o f  th e  pneumonia p a t ie n t s  had t h i s  upper r e sp ir a to r y  
inflam m ation a lon e  on ad m ission , s ig n s  o f  pulmonary involvem ent i  t 
appearing l a t e r .
T o n s i l l i t i s ,  c a ta r r h a l o t i t i s  and s i n u s i t i s  were n ot uncommon. 
Although a m ild  t r a c h e i t i s  probably accompanied th e  p h a r y n g it is ,  
i t  was n ev er  an o u ts ta n d in g  fe a tu r e  and la r y n g i t i s  was r a r e ly  found.
With th e  o n set o f  pneumonia, p h y s ic a l  exam ination o f  th e  ch est  
r e v e a le d :-  .
(a ) .T h e  commonest p ic tu r e  ©fo a p a tc h , o f te n  e a s i ly  reco g n ised  
as one o r  more anatom ical segm ents o f  a lo b e ,  showing in s p ir a to r y  
c r e p it a t io n s ,  u s u a lly  c o a r se r  than t y p ic a l  c r e p itu s  indux w ith  o£  
w ithout b r o n c h ia l b r e a th in g  and s ig n s  l i s t e d  in  (b ) .
(b ).D im in ish ed  movement, im paired p e r c u ss io n  n o te  and b rea th  
sounds w ith  te n d e r n e ss  over a s im ila r  area . V ocal reson ance might 
be in crea sed  or  su p p ressed .
(e ) .T h e  same fe a tu r e s  a f f e c t in g  areas in  two lo b e s ,  o f te n  
both  low er lo b e s .
(d ) .  T y p ica l com plete lo h a r  co n so l id  at idnw hich occuired in  




































































m nOil-> HH O; v O-£ Ho -p
■)0• o• i • . tp.; •
•H CD . CO 03 03 o o to-P rH H  .. M- . hi,- •. HCO «J - -- - -
Hs O itd *rH _
14-rHPi 1 :<H S3Cl o * >_ u ro£ £ tcu d
£ - ■ •- - ■ - ‘>033 O H o>—» H 0 H Hi—I Piod
• • • M • •CD :6 03 03 03 • 03 03txfr-P,CQ-H i ■ - : - - - 03"Pi PiCD CQ cij „> O •o - - -. ■ - -1-t: rrj-
•
•
o  • ’ • ■
' (D CD O H to•-O *H , 0 3 , . to . to.
P  •• - ; ~ '■w^'CD £





































0> 1 3 a>
p O •13






P i ‘P £
- £*4 ■ -, •rH - o .
£ ) - -■ A -
-P -P • p
1-1 .•£ . £
UC tio i UJ
•H •H •H
: "I
QJ CD •13 . la  . -■ 01-O o '-30PI PI £
£CD CD
Pi 3?- . U -Pi13 -4 o
q






T able IV i l lu s t r a te s  th e  r e l a t iv e  p r o p o r tio n s  o f  c o n s o lid a t io n  
in  in d iv id u a l lo b e s  or in  seq u en ts  o f  th e se  lo b e s .
P le u r a l F r ic t io n .  over  th e  a f f e c te d  area was n o t unusual e s p e c ia l ly  
during c o n v a le sce n c e .
Herpes Labi a l ls ,  occurred o n ly  in  about 5$ o f  th e s e  in f e c t io n s .  
Jaundice was p r e se n t  in  48 ( 6 .5 $ )  o f  th e  pneum onias, b e in g  most 
common, as t&dre o th e r  to x ic  m a n is fe s ta t io n s , in  r ig h t  upper lo b e  
a f f e c t io n s  (2 1 .5 $ )
H aem atological F in d in g s .
Polymorph leu co c y to sfcs  was in v a r ia b ly  p r e se n t at a l l  s ta g e s  
o f  th e  in f e c t io n  u n t i l  r e s o lu t io n  o f  th e  pneumonia was o ccu rr in g .
Even in  th e  pre-pneum onic s ta g e  and in  th e se  p a t ie n t s  who d id  n ot  
p ro g ress p a s t  th a t o f  n a 3 0 -p h a r y g it is ,  i t  was u su a l to  f in d  
le u c o c y te  count o f  1 2 ,0 0 0  to  20 ,000  p er  cram., and w ith  th e  appearance 
o f  pneumonia th e  count r o se  to  16 ,000  to  30 ,000  p er  cmra.
The h ig h  in c id e n c e  o f  anaemia in  th e se  men has a lread y  been  
m entioned. Most o f  th e s e  were o f  sim p le  m ic r o c y tic  ty p e . In  o th e r s  
iron  d e f ic ie n c y  was combined w ith  a n u t r i t io n a l  m acrocytic  anaemia 
to  g iv e  th e  p ic tu r e  o f  s o - c a l le d  dim orphic anaemia. T h is was diagnosed  
by s te r n a l marrow p u n ctu re. The myelogram showed a p ro p o rtio n  
o f  m eg a lo b la sts  as seen  in  p e r n ic io u s  anaemia. I t  responded to  
treatm ent w ith  l i v e r  and ir o n . Such p a t ie n t s  o f te n  had se v er e  foiros 
o f  pneumonia, ten d in g  to  spread to  o th e r  lo b e s  w h ile  under 
treatm ent (P ig s . 13 and 14 ) and to  be slow  in  r e s o lv in g .
T e s ts  fo r  s i c h l in g  were n ot c a r r ie d  out as a r o u tin e  proceedure  
and no conclusdi'cDns cou ld  b e  drawn from th e  com p aratively  sm all 
number o f  exam inations made. There i s  some ev id en ce th a t A fr ica n s
who e x h ib itc  : th e  s i c k l e  c e l l  t r a i t  have a more se v er e  a tta c k  o f  
pneumonia*
Evans (1 9 4 4 ) found th a t 1 5 .5 $  f i t  men in  West A fr ic a  showed 
t h i s  c h a r a c t e r i s t ic .  H is f ig u r e  was 25$ in  th o s e  s u f fe r in g  from 
acute and chr&nic d is e a s e  and th e  h ig h e s t  in c id e n c e  2 8 .5 $  occu rred  
in  r e sp ir a to r y  d i s e a s e s  su ch  as pneum onia, pulmonary t u b e r c u lo s is ,  
p le u r is y  and lu n g  a b sc e ss .
F in d la y , in  a survey o f  300 s o ld ie r s  in  th e  Gold C o a st, a lso  
found 1 5 .5 $  o f  s i c k le r s .  He r e p o r ts  (u n p u b lish ed  d ata  1944) t h a t ,  o f  
1189 c a se s  o f  pneumonia in  West A fr ic a  t e s t e d  fo r  s i c k l in g ,  117  
(9 .9 $ j  were p o s i t i v e .
There would seem , th en , to  be l i t t l e  ev id en ce  th a t th e  s i c k le  





During th e  s ta g e  o f  upper r e s p ir a to r y  t r a c t  in vo lvem en t, th e r e  
was a g r e e n ish  m uco-purulent sputum d er iv ed  from th e  naso-pharynx.
. At th e  o n se t o f  pneumonia, th e  s p i t  was mucoid and scan ty ;  
l a t e r  i t  was m u co-pu ru lent, and w ith  r e s o lu t io n ,  i t  became l iq u id  
and m oderate in  amount. B lo o d -s tr e a k in g  or p a r t s ta in in g  was 
p resen t in  l e s s  than h a l f  th e  c a s e s .  When co p io u s and fr o th y , i t  
seemed in  th e  main to  be s a l iv a .
In many p a t ie n t s  n o t tr e a te d  w ith  sulphonam ide, and in  an odd 
one so tr e a te d , a r a th e r  c h a r a c t e r i s t i c  golden  y e llo w  s p it  was seen .
The t y p ic a l  r u s ty  s p i t  o f  common pneum ococcal lo b a r  pneumonia 
was r a r e ly  i f  ever  w itn essed  d u rin g  th e  epidem ic p er io d . Nor d id  one 
see  th e  r o se  red fr o th y  mucus or  brown ten aceou s v a r i e t i e s  
c h a r a c te r is t ic  o f  se v e r e  in f lu e n z a .
B a c te r io lo g ic a l  E xam inations.
These were raadfe in  e a r ly  c a s e s ,  l a t e r  u n trea ted  cn es and in  
trea ted  c a se s . The sputum was c o l le c t e d  in  s t e r i l e  stoppered  b o t t l e s  
and s p e c ia l  endearour was made to  o b ta in  m a ter ia l coughed up from 
th e  lu n g .
Pneumococci were seen  on ly  in  a p rp p ortion  o f  th e s e ,  seldom  
predominated and were n ever  in  p r o fu s io n . A ttem pts to  typ e  such  
organism s by d ir e c t  N eufeld  method met w ith  no s u c c e s s . Mice were 
not a v a ila b le  fo r  in d ir e c t  ty p in g .
D irec t smear and c u ltu r e  in v a r ia b ly  produced a*faixed b ag11 o f  
organisms such as coagulatse n e g a t iv e  s ta p h y lo c o c c i, non -haem olytic  
s tr e p to c o c c i ,  s tr e p to c o c c u s  v ir id a n s ,  pneum ococci, B - s u b r t i l i s  group,
S U sa ta r r h a lis , Gram n e g a t iv e  rod s and even a Gram n e g a t iv e  c o c c o -  
b a c i l l s e :  resem b lin g  B .fr ie d la n d e r  but not id e n t i f i e d  as such.
B. in f lu e n z a e  were n ot found in  a p p re c ia b le  numbers.
A number o f  sp uta  were s ta in e d  fo r  th e  p resen ce  o f  cy to p la sm ic  
in c lu s io n s ,  w ith  n e g a t iv e  r e s u l t s .
A ttem pts to  tran sm it in f e c t io n  to  an im a ls, w ith  in o c u la t io n s  
o f  S e i t z  f i l t e r e d  sputum, were u n s u c c e s s fu l.
Sputum in  P a t ie n t s  w ith  C la s s ic a l  Lobar Pneumonia.
During th e  p er io d  under rev iew , th r e e  Europeans were adm itted  
w ith  pneumonia. C l in i c a l ly  a l l  th r e e  were o f  t y p ic a l  lo b a r  typ e  
w ith  sudden o n se t  and r ig o r  e t c .
In two o f  t h e s e ,  th e  sputum was r u s ty , th e  s ta in e d  f ilm  was 
packed w ith  gram p o s i t i v e  c o c c i  and c u ltu r e  y ie ld e d  a p ro fu se  
growth o f  pneum ococci. In th e  t h ir d ,  who had b lo o d -s ta in e d  s p i t ,  
pneumococci predom inated but were not in  p r o fu s io n .
During l a t e r  m onths, s e v e r a l A fr ic a n s  developed  t h i s  typ e o f  
pneumonia w ith  c l a s s i c a l  o n se t  and r u sty  sputum; here  again th e  
pneuraoeoccus predom inated. Typing sera  were n ot a v a ila b le  at t h i s  
tim e.
Both m acroscopic a l ly  and b a c t e r io lo g io a l ly  th en , th e se  sputa  
d if fe r e d  s t r ik in g ly  from th o se  d e sc r ib ed  above a s t y p ic a l  o f  th e  
epidem ic.
1)8.'
 ^a so -  pharyng i  t i  s .
^ungs c l e a r .
l.o m alaria  p a r a s i t e s
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P h a r y n g i t i s ,  ho m alar ia  
p a r a s i t e s . Spontaneous"drop  
in  tem p erature .
Lays
Phaiy ng i  t i  s  f o i l  ow eel by 
pneumonia both lo w er  l o b e s ,  
xiesponse to  su lp h a p y r id ir ie .
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Temperature C hart3 .
Pul-se and r e s p ir a to r y  r a te s  c o n s i s t e n t ly  p a r a l le le d  th e  
tem perature. R e sp ir a tio n  frequ en cy  was more d ir e c t ly  re la ted / to  
p yrex ia  than to  ext/emt o f  pulmonary involvem ent and was w e ll  marked 
even at th e  s ta g e  o f  upper r e s p ir a to r y  in vo lvem en t.
MacNaught and Murray-Lyon (1 9 4 4 ) p o in te d  out th a t  l i t t l e  
im portance can h e  a ttach ed  to  an in c re a se d  r e s p ir a t io n  r a t e ,  as 
t h i s  i s  common to  a l l  fc fc r ife  c o n d it io n s  in  A fr ic a n s .
On adm ission w ith  p h a r y n g it is ,  tem perature was found to  h e  
anything from 100°F  -  104°F . I f  lu n g  involvem ent • d id  n o t o ccu r , 
i t  u s u a lly  s e t t l e d  to  normal ahout th e  secon d to  fo u r th  day ( F i g .2 ) , o f  
o c c a s io n a lly  more sh arp ly  on th e  day a f t e r  adm ission  ( F ig . 3 ) . The 
l a t t e r  in v a r ia b ly  occu rred  when ap p rop ria te  sulphonam ides were g iv e n .
With o n se t o f  pneum onia, tem perature e ith e r  remained l e v e l  or  
rose  a d egree  or two. ( F ig .4 . ) . I f  a lread y  s e t t l e d  to  norm al, then  
a secondary r i s e  occu rred  hut t h i s  p ic tu r e  was r a th e r  unusual .(F ig. 5 ) .  
A tem perature o f  106°F  was o c c a s io n a lly  seen  w ith  r ig h t  upper lo h e  
involvem ent (F ig . 6 ) .
In 58 m ild o r  m oderate pneum onias, where chemotherapy was n ot  
e x h ib ite d , p y r e x ia  diminfehed by rap id  l y s i s  ahout th e  fo u r th  to  
s ix th  day ( F ig s .7 and 8 ) ,  som etim es even soon er ( F ig .9 ) .  Term ination  
by tru e  c r i s i s  was unusual ( F ig .5 ) .
In  uncom plicated  c a s e s ,  th e  sulphonam ides aborted p y r e x ia  in  
24 to  48 h ou rs, tem perature e ith e r  f a l l i n g  sharf>ly or  a s  a rap id  
l y s i s  ( F ig s ,4 ,1 0 ,1 1  and 1 2 ) .
t r ic i i jn . , i t i s  v/itn  cieveloprnent 
oi pneumonia l e f t  lower lobe  
on ora a&\ . lio su lpiionar.ua e 
g i v e n .
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i neumonia l e f t  lower lo b e ,  
spontaneous r e s o l u t io n .








Admitted w ith  h days? chest 
pain , 1 as o -phary ng 1 t ’i  s and 
pneumonia l e f t  lower lobe, 
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fig?. 9 .
' fo c a l  p n eu m onitis” .
A patch o f^ i n f i l t r a t i o n  
in  r i r h t  middle l o b e .







o f  l e f t  up
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naso-phur;,ngi t i s ,  s in u s i  t i s  
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Lnitted w ith  c h e s t  p a in ,  cough 
id headache 4a h o u r s ,  xnte .ee
fit
p a tch es  in  both  lower lo b e s .  jr 
S a t i s f a c t o r y  resp onse  .
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riieumonia r ig h t  m iddle lobe  w ith  i 
spread to  r ig h t  lower lo b e (s th d a y )  
w h ile  under treatm ent w ith  
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Extension of pneumonia in 
oil anaemic c-t-i-eni/ on 
sulpnonamiae treatment. 
Haemoglobin 601.
1st day : phary n g iti  s .
2n i day : pneumonia right ■ 
niJ l e  lobe.
4th daysmicidle lobe almost 
T [c lear; patch of consolidation 
l e f t  lower lobe.
h riieumonia l e f t  lower  
f* lobe w ith c o l  _apse . 
rib. • no m alaria  
parasites  p r e se n t .
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M alaria and p h a r y n g i t is
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Lobar pneumonia l e f t  low er lo b e  end l i n g u l a
in  an A f r i c a n .
W .B.C. 22,000 per cmn.
Pneunococci in  sputum ana lung p u n c tu r e .
Llood c u l tu r e  n e g a t i v e .
1 9 .
F ig u re s  15 and 14- i l l u s t r a t e  the  cou rse  in  s e v e r a l  anaemic
p a t ie n t s  where spread occurred  to  another  lo b e  w h ile  under treatm ent
wi
With sulphonam ides.
A s so c ia te d  c o l l a p s e  o f  th e  pneumonic area was another  n o t
in frequent cau se  fo r  f a i l u r e  to  r e a c t  to  drug therap y . Two
such c a s e s  are i l l u s t r a t e d  in  F ig u re s  15 and 16 .
M alaria was not a freq u en t c o m p lic a t io n  and when i t  d id
occur th e r e  was no ev id en ce  th a t  i t  a f f e c t e d  th e  s e v e r i t y  o f  th e
pneumonia or i t s  resp o n se  to  trea tm en t . I t  a lways en tered  in to  
i a l
the d i f f e r e n t * d i a g n o s i s  o f  th e  n a s o - p h a r y n g i t i s  c a s e s  ans was 
excluded by b lo o d  f i lm  exam in ation s and w h ite  c e l l  c o u n ts .
F igures 1 7 ,1 8 ,1 9  and 20 show tem perature c h a r ts  o f  s im p le  M.T. 
M alaria ,m oderately  se v e r e  M.T. M alaria tr e a te d  w ith  m epacrine,  
malaria 'com p lica t in g  p h a r y n g i t i s  and m alar ia  c o m p lic a t in g  
pneumonia.
F ig u res  21 , 22 and 23 i l l u s t r a t e  c h a r ts  o f  c l a s s i c a l  
pneumococcal lo b a r  pneumonia in  Europeans and in  an A fr ic a n .
20
AL DIAGNOSIS
n in c r e a se d  r e s p ir a t io n
hesitates to  d ia g n o se  pneumonia w ith  c e r t a i n t y  u n t i l  th e r e  are  
evident p h y s i c a l  s ig n s  o f  such  p r e s e n t .  From what has a lread y  been  
sa id , i t  w i l l  be ap p rec ia ted  th a t  U£>per r e s p ir a t o r y  i n f e c t  ion  p r e s e n t s  
the commonest d i f f i c u l t y  .M alaria  rnay be d i f f i c u l t  at th e  h e ig h t  o f  
a paroxysm; heppes may be p r e s e n t ;  sudden drop in  tem perature,m ore  
rapid improvement in  g e n e r a l  w e l l  b e in g  and r e s u l t s  o f  b lood  f i lm  
examination and l e u c o c y t e  count u s u a l ly  make the  d ia g n o s i s  c l e a r .
The most d i f f i c u l t  d i s e a s e  to  d i s t i n g u i s h  from pneumonia i s  
undoubtedly amoebic h e p a t i t i s .  High tem p era tu re  dyspnoea, p a in  in  
the r ig h t  c h e s t ,t fen d e r  l i v e r  and leu cocytosis  a s s o c ia t e d  perhaps  
with impairment o f  p e r c u s s io n  n o te  and b r e a th  sounds at th e  r ig h t  
base, a l l  su g g es t  pneumonia o f  r ig h t  low er  or m iddle  lo b e ;  o f t e n  
i t  i s  f a i l u r e  to  respond to  sulphonamide which f i r s t  g i v e s  a c lu e  
to the d ia g n o s i s ;  r esp on se  to  em etine in  t h e s e  c a s e s  i s  dram atic.
Radio reran h ie  S tu d ie s , |
k
il
In a l l ,  584 f lu o r o sc o p e  exam in ation s were con d u cted , u s u a lly  j
in  s l ig h t  or  m oderate c a s e s  soon a f t e r  a d m iss io n , in  more se v e r e  H
pneumonias a f t e r  s e v e r a l  days trea tm en t and in  p a t ie n t s  d u rin g  jj
con v a lescen ce .
Complete c o -o p e r a t io n  and harmony betw een r a d io lo g is t  and i
p h ysic ian  ma'de th e s e  ’’screen  s e s s io n s ’1 most en jo y a b le  and in s t r u c t iv e .  
The form er toole tthechair and th e  l a t t e r  was in v a r ia b ly  p r e se n t  w ith  
c l in i c a l  in fo rm a tio n  and fo r  d is p u te  and d is c u s s io n .
The p r in c ip a l  o b je c t s  o f  th e  exam in ation s vyere:-
1 . to confirm  th e  accuracy o f  c l i n i c a l  f in d in g s  e s p e c ia l ly  w ith  
regard to  segm ental l o c a l i s a t i o n  and to  freq u en cy  o f  a s s o c ia te d  
lob u lar  c o l la p s e .
2 . to  e lu c id a te  th e  v a r ie t y  and e x te n t  o f  th e  pneumonia.
3. to  exclud e th e  p r e se n c e  o f  lam ent pneumonia in  th o s e  p a t ie n t s  
who had p h a r y n g it is ,  w ith ou t p h y s ic a l  s ig n s  o f  c o n s o l id a t io n  y e t  
'associated  w ith  w e l l  marked polym orph l e u c o c y t o s i s .  j
4. to  seek a cause fo r  d e layed  r e s o lu t io n  and apparent la c k  o f  r e sp o n s if  
to treatm en t.
5. to  confirm  com p lete  r e s o lu t io n .
The most sa t is fa c to r y  d ed u ction  from th e  c l i n i c i a n s  p o in t  o f  
view was t h a t ,  in  th e  m a jo r ity , p h y s ic a l  exam ination  a lo n e  Gould 
accurately  mark out th e  d i s t r ib u t io n  and e x te n t  o f  th e  in vo lvem en t.
There were two p r in c ip a l  e x e e p t io n s  to  t h i s  r u le :  in  th e  v e ry  e a r ly
®ight be d im in u tion  o f  b r e a th  sounds over  th e  sm all area and t h i s
1 .  Con so l id  a t  ion and c o l la p s e  l e f t  lower lo b e  . (Lateral view.) 
(b) shov/s Same ou tlin ed  bv pneumothorax.
/'***• I
— (a) - (b )
trt.t (a) C onsolidation  b a s ic  segments o f  r ig h t  lower lobe', 
(b l  C onsolidation  r ig h t  low er lobe w ith  e f f u s i o n  in  
main in te r lo b a r  f i s s u r e .
was e x c e e d in g ly  easy to  m iss  on c l i n i c a l  exam ination; ra d iog ra p h ic
; j
exam ination mas ab le  to  d e te c t  an in t e r lo b a r  p l e u r a l  t h ic k e n in g  f;
'■ i :
'  ■ li
or sm all e f f u s i o n .  • j
■These s t u d ie s  confirm ed th e  broncho-pulmonary segment as i
j
th e  u n it  o f  pneumonic c o n s o l i d a t i o n ,  involvem ent o f  one or more j
such segm ents b e in g  commoner than th a t  o f  a whole lo b e .  X-Ray j
appearances o f  such in d iv id u a l  segment c o n s o l id a t io n s  are d e sc r ib ed
in  d e t a i l  in  modern t e x t  books o f  r a d io lo g y  ( e . g .  f,A Textbook o f
X-Ray D ia g n o s is  by B r i t i s h  A u th ors” ) .  F urther  i l l u s t r a t i o n s  and
o b se r v a t io n s  on t h i s  su b je c t  w i l l  be found in  th e  l a t e r  ch a p ter
on broncho-pulmonary anatomy.
With low er  lo b e  in vo lv em en t, e s p e c i a l l y  th e  l e f t ,  f lu o r o sc o p y
was found o f  l e s s  v a lu e  than c l i n i c a l  exam ination as th e  h eart J
and mediastinum would o f t e n  p reven t accu ra te  d e l in e a t i o n ,  even W
in  l a t e r a l  v iew . A good l a t e r a l  f i lm ,  however, u s u a l ly  showed
t h i s  lo b e  up s a t i s f a c t o r i l y ,  e s p e c i a l l y  when c o l la p s e d .  ( P l a t e s  1 & 3)
One fr e q u e n t ly  hears  i t  s t a t e d  th a t  X-Rays, in  pneumonia as
w e l l  as t u b e r c u l o s i s ,  in v a r ia b ly  shows up lu n g  d i s e a s e  to  be more
e x te n s iv e  than p h y s ic a l  s ig n s  would le a d  one to  e x p e c t .  T h is  has ^
not been th e  r u le  w ith  th e s e  c a s e s .  However, such a b e l i e f  might only
a r is e  if*  s t r a ig h t  pqste^o^—a n te r io r  f i lm s  'Were taken in s te a d  o f  
view s in  more than one p la n e .  With c o n s o l id a t io n  o f  th e  m iddle  
lo b e , f&r in s t a n c e ,  in  P .A . f i lm  t h i s  would 3eem to  in v o lv e  
alilbbt h a l f  th e  r ig h t  lu n g . A l a t e r a l  f i lm  shows th e  lo b e  o u t l in e d
in d e t a i l  ( P la t e  4 ) .  I t  i s  becoming in c r e a s in g ly  apparent, at
l e a s t  in  n o n -tu b er cu lo u s  lu n g  d i s e a s e ,  th a t  a good l a t e r a l  f i lm  j 
i s  e s s e n t i a l  f o r  com plete  i n v e s t i g a t i o n .  j
pla/le - j . Pneumonia -l in gu lar  segment o f  l e f t ' u p p e r  lobe
-- „ -  ^5
(a) iU ite r o -p o s te r io r . (b) Right l a t e r a l  v ie w .
p la t e , *c,» - •_ ^
Right middle lobe  cbnso'lidatibh-.
(a)
(d)
k l L . t S  Qjl
(a) Colla] se  a r itero -  m e d ia l  segm ent r i g h t  m id d le  lo b e  .
(b) iJL,-;ht l a t e r a l  brohcho~fam  o f  sam e/:  arrow p o i n t s - t o  b lo c k e d
b r o n c h u s .
(c) expansion- o f  segm ent a few de^ s l a t e r  w ith  d isa p p e a r a n c e  o f  Jo ado*. •
(d) L a te r a l . br  on cliog ran now shows r i g h t  n i c d l e  lobe bronchi v.fe l l  , . i l l r .
\Lj-AGKAi'i i .  f luoroscopy  o f  L ight ivliocile Lor e .
P o s i t io n  o f  Extreme L o r d o s is .
Screen
Screen
A. iNomal upright f lu o r o sc o p ic  p o s i t i o n .  The middle lo l  e i s  
seen as a shadow occupying the lov/er th ird  o f  th e  r ig h t  chest.
B. P o s it io n  of Extreme L o r d o s is ,  ihe r id d le  lobe i s  now seen as 
* iit-rro'v’ei‘, c le a r -o u t  chauov/ separated  from th e  r ig h t
uhemi-diaphragm b\ a d e f i n i t e  sp a ce .
In stu d y in g  t h i s  area o f  th e  r ig h t  m iddle lo b e  by fluoroscopy  
PtuiS' h e lp fu In c  tb cn ld  make u se  o f  th e  p o s i t io n  o f  extreme 
lo r d o s is  -  " k r e u z h o n ls te llu n g M. An area o f  d e n s ity  in  th e  low er  
th ir d  o f  th e  r ig h t  lu n g  f i e l d  may be due to  involvem ent o f  m iddle  
lo b e , b a s ic  segm ents o f  low er lo b e , p le u r o -p e r ic a r d ia l  d is e a s e ,  
th ick en ed  in te r lo b a r  p leu ra  or in ter lo la a r  e f fu s io n . With a 
l a t e r a l  f i lm , i t  w i l l  o f te n  be seen  to  be con fin ed  to  th e  m iddle  
lo b e  andt on sc r e e n in g , t h i s  i s  most e a s i ly  dem onstrated by th e  
lo r d o t ic  v iew . I t  w i l l  be seen  (Diagram I )  th a t the r ig h t  m iddle  
lo b e  ta k e s  on a c h a r a c t e r is t ic  narrow shape w ith  a c le a r  space  
between i t  and th e  diaphragm (k in g  1939) —
I t  was in t e r e s t in g  to  n o te  s ig n s  o f  p a r t ia l  c o l la p s e  in  th e  
ear ly  c a se s  o f  pneumonia e .g .  a p a tch  o f  compensatory emphysema 
(P la te  11 ) s l i g h t  crowding o f  r ib s  (P la te  6 ) ,  a sm all amount "of 
cardia<#ebra;ctiioi(P late 1 1 ) ,  a d e f le c t io n  or co n v ex ity  o f  an 
in te r lo b a r  septum or a s l i g h t  r a ise d  and h e s ita n t  diaphragm.
T h is  p a tch  o f  com pensatory emphysema, a lthough r e la te d  to  
a t e l e c t a s i s ,  should not be confused w ith  lo c a l i s e d  emphysema 
caused by a check v a lv e  b r o n ch ia l o b s tr u c tio n  (Maxwell 19 4 0 ).
In th e  form er, th e  n e igh b ou rin g  parenchyma i s  emphysematous; 
in  th e  l a t t e r ,  th e  parenchyma o f  th e  a f fe c te d  lo b e  or segment 
i s  a f fe c te d .
The d im inu tion  o f  lu n g  volum e, fo r  which the emphysema 
end«s*>urs to  com pensate, has "keen a m atter o f  f a i r ly  common 
ob servation  in  pneumonic c o n d it io n s  and was noted  by D avies,
Hodgson and Whitby ( 1 9 2 9 ) in  a review  o f  119 c a se s  o f  pneumococcal
(a) (b)
: v  v  w v  - <t w  • -*  • *
. W ‘ . ^  • *-• T % W. W   v
(a ) C o n s o l id a t io n  and c o l l a p s e  l i n g u l a  o f  l e f t  upper lobe  
b o te  a l s o  th e  crow ding o f  r i b s  as  e v id e n c e  o f  e a r ly  
c o l l a p s e  o f  r i g h t  upper l o b e .
(b) R e s o lu t io n  ana ex p a n s io n  7 dap s  l a t e r .
•  x----------------------- -------- ■ V
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pneumonia. T e r r e l l ,  R obertson and C o g g e lsh a ll  (1 9 3 3 ) , dem onstrated  
i t  c le a r ly  in  exp erim en ta l work on d ogs. By many, how ever, i t  has  
been thought to  occur o n ly  d u rin g  th e  r e s o lv in g  s ta g e  when ab sorp tion  
o f  inflam m atory exudate would le a v e  th e  a lv e o la r  w a lls  more c lo s e ly  
approximated.
In th e  pneumonias we are now c o n s id e r in g , i t  would seem c le a r  
that an elem en trof‘ c o l la p s e  may be p r e sen t from th e  f i r s t  and th e
w r ite r -th in k s  t h i s  was a lso  th e  c a se  in  pneumonias seen in  B r it io h
h e ld
s o ld ie r s  at home. He su b sc r ib e s  to  th e  view^by O ory llo s th a t t h i s  
early ateikecfrasis fo l lo w s  th e  b lock age  o f  bronch i or  b r o n c h io le s  
by p lu gs o f  mucus. I t  w i l l  be remembered th a t C o r y llo s  went so fa r  
as to advocate b roch oscop ic  su c t io n  in  e a r ly  pneumonia when th e re  
was ev id en ce o f  a s s o c ia te d  c o l la p s e .
I t  should be n oted  th a t th e  d im inution  o f  lu n g  v&lume seen  in  
these c a s e s  i s  n o t th e  p ic tu r e  o f  acute m assive c o l la p s e .  In th e  
la t t e r ,  a la r g e  bronch-us i s  ob stru cted  and th e  r a d io lo g ic a l  
appearance i s  unm istake a b le . The moderate or s l ig h t  degree o f  
c o lla p se  i s  most probably due to  a mere p e r ip h e r a l b lock  e .g .  by 
exudate in  th e  r e sp ir a to r y  b r o n c h io le s  and a lv e o la r  d u c ts , 
c o in c id e n ta l w ith  or even p roceed in g  th e  outpouring o f  exudate  
in to  the a lv e o l i ;  Rapid ab sorp tion  o f  th e  sm all q u a n t it ie s  o f  th e
.remaining in  th e  a lv e o l i  at t h i s  s ta g e  would lea d  to  a uniform  
a t e le c t a s i s ,  r a d io lo g ic a l ly  in d is t in g u is h a b le  from th e  tru e
consolidation.
The ev id en ce  o f  c o l la p s e  was most commonly noted  in  a f f e c t io n  
o f  the l e f t  low er lo b e ,  which i s  in  k eep in g  w ith  th e  w e ll  known fa c t  
that i: □ ch ron ic  pulmonary d is e a s e ,  e s p e c ia l ly  b r o n c h ie c ta s is
P l a t e  7 .
C o n s o l id a t io n  d 'orsa l segm ent r i g h t  low er lo b e
2 5 .
(u s u a lly  th e  r e s u lt  o f  u n reso lv ed  a t e l e c t a s i s )  has t h i s  area as i t s  
fa v o u r ite  s i t e .  In  a fo l lo w  up stu dy o f  400 c a se s  o f  b r o n c h ie c ta s is  | 
at M assach u setts  G eneral H o sp ita l , P erry  and King (1 940 ) noted  
involvem ent o f  th e  l e f t  low er lo b e  in  44$ . Of 166 lo b e c to m ies  
performed fo r  b r o n c h ie c t a s is ,  Tudor Edwards (1939) rep orted  th a t  
92 (5 5 .4 $ )  in v o lv ed  th e  l e f t  low er lo b e . During 1940 -  1941, th e  j
w riter  in v e s t ig a te d  24 c a s e s  o f  b r o c h ie c t a s is  in  B r i t i s h  troop s; ;
15 (6 2 .5 $ )  o f  th e se  a f fe c te d  t h i s  lo b e .
C entral Pneumonia.
A study o f  th e  segm ental anatomy o f  th e  ItiLngs ( s e e  l a t e r  j
se c t io n )  shows th a t hhere i s  on ly  one broncho-pulm onary segment -•. i.
the ca rd ia c  lo b u le  -  w hich has n ot a su r fa c e  adjacen t to  th e  c h e s t  
w all (Diagram 1 7 ) . C o n so lid a tio n  o f  t h i s  segment m ight a c cu ra te ly  
be termed a c e n tr a l pneumonia. No such in vo lvem en t, however, was 
recogn ised  in  th e  p r e sen t s e r i e s .  The term has too  fr e q u e n tly  been  
used by th e  c l i n i c ia n  to  d e sc r ib e  a p a t ie n t  in  whose c h e s t  he cannot 
lo c a te  p h y s ic a l  s ig n s  o f  c o n so lid a t io n ,,w h o  lo o k s  th e  p ic tu r e  o f  
pneumonia and does in d eed , at a l a t e r  d a te , show t y p ic a l  s ig n s  o f  
pneumonic c o n s o lid a t io n . E xperience w ith  such  e a se s -  has shown th a t  
more c a r e fu l exam ination w i l l  o f te n  dem onstrate an area , a lb e it  
m inute, o f  d im in ish ed  a ir  entry  and th a t r a d io lo g ic a l  exam ination  
in  more than one p la n e  w i l l  show up th e  p a tch  to  be p e r ip h e r a l.
The P.A. f i lm  w i l l  o f te n  dem onstrate a " cen tra l pneumonia” or  
^ i l a r 11 c o n s o lid a t io n  when a . l a t e r a l  v iew  shows i t  to  b e , in  f a c t ,  
an involvem ent o f  th e  d o r sa l or  apic a l segment o f  th e  low er lo b e  
which has been superim posed on th e  h i l a r  shadow. (P la t  e 7 ) .
Large e f f u s i o n  (empyema) in  r i g h t  h o r i z o n t a l  
i n t e r l o b a r  f i s s u r e .
u . . . . .  v. - -
i l a t e  J ♦
•Bmal-l e f f u s i o n  in  l e f t  irruerlobur f i s s u r e .
T h is  r e se m b le s  a c o n s o l i d a t i o n  o f  a n t e r io r  b s s i c  
Sv .segment o f  l e f t  lovaer l o b e .  . .. .
V s  7 #
These o b s e r v a t io n s  le a d  th e  w r ite r  to  aggee w ith  ~u'4e » th a t  
wc e n tr a l pneum onia” i s  in  most c a s e s  a misnomer.
F luoroscopy was o f  s p e c ia l  v a lu e  in  d em on stra tin g  in te r lo b a r  
p le u r isy  and sm all c o l l e c t i o n s  o f  f l u i d .  A P .A . f i lm  may n o t  
d i f f e r e n t ia t e  w ith  c e r ta in ty  an in te r lo b a r  e f fu s io n  from segm ental 
c o n so lid a tio n  in  an a d jo in in g  area . An e f fu s io n  in  th e  upper in t e r ­
lobar f i s s u r e  may s im u la te  c o n s o lid a t io n  o f  th e  low er  p art o f  th e  
upper lo b e  w h ile  a c o l l e c t i o n  in  th e  main f i s s u r e  may be d i f f i c u l t  
to d is t in g u is h  from m iddle or low er lo b e  c o n s o l id a t io n . The l a t e r a l  
view c le a r ly  d i f f e r e n t i a t e s  th e se  c o n d it io n s . ( P la t e s  4 ,5 ,8  snd9) 
Locmlated p le u r a l f l u i d  a l s o ,  can be a c c u r a te ly  lo c a l i s e d 'b y  v ie w s  
in  d if fe r e n t  p la h e s .
A rad iograp h ic  study o f  th e se  A fr ica n  c h e s t s  con firm s o n e ’ s  
im pression th a t th ey  have had v ery  l i t t l e  in  th e  way o f  p r e v io u s  
in fe c t io n  and d u st i r r i t a t i o n  w ith  which to  con ten d . They have 
v irg in  lu n g s l i k e  th o se  o f  an in f a n t ,  w ith  c le a r  parenchyma and
absence o f  th o se  h i l a r  shadows and pronounced v a sc u la r  m arkings
. . are
wmoh we ^ accustomed to  c o n s id e r  normal in  Europeans. R ecen tly  th e  
w riter m istook  a rad iograp h  o f  an A fr ica n  s o ld ie r  fo r  th a t  o f  a 
®*ropean and l a t e r  found th a t  th e  p a t ie n t  had p r e v io u s ly  been  a 
r ®gular in  th e  French Amy and had spent te n  y e a r s  o f  h i s  s e r v ic e  
in  the in d u s tr ia l  towns o f  Francel
F A T H 0 L 0 G Y ,
Four d ea th s  oceured in  th e  s e r i e s ,  a m o r t a l i t y  o f  0.55% .
A ll ,  however, were adm itted d u rin g  th e  f i r s t  th r e e  months o f  
1944 and they rep resen t  a d e a th  r a te  o f  0 .8 2 $  f o r  c a s e s  seen  
during t h a t  tim e.
Case I  was a man aged 24 y e a r s ,  w ith  two weeks s e r v i c e ,  who d ied  
a f te r  10 days in  h o s p i t a l .  Severe  co n tin u o u s  h iccou gh  had l a s t e d  
5 days. ,
At P ost  Mortem, th e  lu n g s  showed grey h e p a t i s a t io n  o f  b o th  
lower lo b e s .  S e v e ra l  sm all su p p u ra tiv e  l e s i o n s  were seen  at th e  
base o f  th e  r ig h t  low er  l o b e ,  ad jacen t to  th e  diaphragm atic  
pleura. Trachea and bionchi showed f a i r l y  i n t e n s e  c o n g e s t io n  o f  
mucous membranes.
Microscopic F in d in g s .  Some o f  th e  a l v e o l i  were n e a r ly  empty, o th e r s  
showed a c o a rse  f ib r in o u s  re t icu lu m . There were t in y  haemorrhagic  
areas, i n f i l t r a t e d  w ith  polymorphs. The a l v e o l a r y  w a l l s  were 
thickened w ith  co n g ested  and d is ten d ed  c a p i l l a r i e s .  A s e c t io n  from 
the base o f  th e  r ig h t  low er lo b e  showed an a b sc e ss  c a v i t y  about 
3 mm in  d iam eter. The p ic t u r e  was th a t  o f  a r e s o lv in g  lo b a r  
pneumonia w ith  a b scess  form ation .
Qase I I . A P r iv a te  aged 55 y e a r s ,  w ith  one weekf s s e r v i c e ,  was 
admitted w ith  pneumonia o f  b o th  low er lo b e s .  He was s e r i o u s l y  i l l  
from admission and d id  not respond to  f u l l  c o u r se s  o f  su lp h a p y r id in e  
(39 grams) and su lp h a th ia z o le  (30 grams). The sputum did not y i e l d  
paeumococei. R.B.C. 2 ,7 0 0 ,0 0 0  p er  cmm. Hb 4 8 $ , W.B.C. 50,000 per  ccm. 
He died 17 days a f t e r  adm ission . ' ( 4 th  day )
Post Mortem F in d in g s iThe l e f t  low er  lo b e  showed red h e p a t i s a t io n ,  
the r ig h t  upper and low er lo b e s  r e s o lv in g  grey  h e p a t i s a t io n .  The 
right middle lo b e  was aerated  but appeared to  be in  th e  f i r s t  s ta g e  
o f  r e so lu t io n  o f  a s im i la r  p r o c e s s .  A th ic k  g r e e n is h  g e la t in o u s  
m aterial covered ,ana  was adherent t o 4th e  r ig h t  p le u r a l  s u r fa c e s .  I t  
was not f l u i d  or p u ru len t and seemed most l i k e  an o ld - s ta n d in g  
tuberculous p l e u r i s y  T racheal and b r o n c h ia l  mucosae were*onlv  
s l i g h t ly  in flam ed .
Mi.croscopic F in d in gn- la  p^rf,s. th e  a l v e o l i  were almost empty, in  
OTJner p l a c e s ,  thev  s t i l l  cnntnined f ib r in  nnliffiinm'hr. mi-,,-,
waxxs were um cnenea. v e s s e l s  were not con gested  and th e r e  
? ^ 6<3 c e l l s  to  13(3 seen . I n o n e  p a r t ,  th e r e  was a c a v i t y  
oraered by dense m asses o f  polyrnofcphs. R e so lv in g  lo b a r  pneumonia 
^ lth  minute a b s c e ss  form ation .
h i s  s o l d i e r ,  aged 17 y e a r s ,  had 7 days s e r v ic e  and was 
ioh  a n o te  xrom u n it  m edical o f f i c e r  ^ T e n i D e r a t u r p  q q  a i
Collapsed on parade. P h a r y n g it is .  Chest norm al”. T
'Temperature 9 9 .4 ° p  
Tenperature was
1 0 2 .5°3? on ad m ission . He walked from th e  ambulance and was on ly  
s l ig h t ly  d i s t r e s s e d  and d y sp n o e ic . Marked n a s o -p h a r y n g it is . S ign s  
o f pneumonic c o n s o lid a t io n  r ig h t  upper lo b e  p o s t e r io r ly .  He d ied  
7  hours a f t e r  adm ission .
i\t P ost Mortem, th e r e  was c o n s o l id a t io n  o f  th e  p o s te r io r  segment o f  
r igh t upper lo b e  and a sm a ller  p a tc h  in  th e  r ig h t  low er lo b e . A 
la y er  o f  s o f t  mucoid m a te r ia l was p resen t over  th e  su r fa c e  o f  th e  
right lu n g . The tr a c h e a l mucosa was o n ly  s l i g h t l y  inflamed-jr 
M icroscopic F in d in g s i  The a lv e o l i  were packed w ith  red b lood  c e l l s  
and polymorphs. In  p a r t s ,  th e  c e l lu l a r  c o n g e s t io n  was so g r ea t  
that a lv e o la r  w a lls  were d i f f i c u l t  to  d i s t in g u is h  and in  o th e r  
p la c e s , th e re  were t in y  c o l l e c t i o n s  o f  polym orphs su g g e s t in g  e a r ly  
fo c i  o f  su pp uration . C o n c lu s io n :S ev ere  e a r ly  lo b a r  pneumonia.
1 Case IV. A P r iv a te  aged 25 y e a r s  w ith  4 weeks* s e r v ic e ,  was
admitted w ith  g e n e r a lis e d  b r o n c h it is .  Temperature IQS0!?. T reated  
w ith course o f  su lp h a p y r id in e . Two days l a t e r  th e r e  was c o n s o l id a t io n  
l e f t  low er lo b e  and n ex t day, pneumonia r ig h t  upper and m idd le  lo b e s .  
I 5th daj*. White c e l l  count 1 5 ,0 0 0  per cmm. S u lp h ap yrid in e  d isc o n tin u e d  
i  at 23 grams. Sulphad£azine cou rse  s ta r te d .
1 6 th. day. L i t t l e  change. S ign s o f  f lu id  l e f t  b a se .
• 7th. day. Improved in  m orning w ith  normal tem perature. In  a fter n o o n , 
j vomited and d ied  su dden ly .
j Post Mortem F in d in g s; Straw co lou red  f lu id  was p r e se n t in  l e f t  
p leu ra l c a v ity .  The p le u r a  was th ic k , y e l lo w is h  ahd adherent l i k e  
an old empyema. There was c o n s o lid a t io n  o f  l e f t  low er lo b e  and 
grey h e p a t isa t io n  o f  r ig h t  upper and m iddle lo b e s .
|  To summarise.
1* The fou r d ea th s occurred  in  r e c r u it s  w ith  l e s s  than a month’ s  
' serv ice ,
2 , A ll showed p a th o lo g ic a l  l e s io n s  c o n s is t e n t  w ith  a d ia g n o s is  o f  
lobar pneumonia, 
w 3, Three showed ev id en ce  o f  o ld  p le u r a l  d is e a s e .
4, Suppurative changes in  th e  lu n g  were p r e se n t in  th r e e  c a s e s .
5, One p a t ie n t  d ied  as a r e s u l t  o f  co n tin u o u s h iccou gh  l a s t i n g  f i v e  
days and probably r e la te d  to  su p p u ra tive  l e s io n s  in  th e  lu n g  
adjacent to  th e  l e f t  hem i-diaphragm.
Another d eath  was a s s o c ia te d  w ith  w e ll  marked anaemia.
The th ird  p a t ie n t  presum ably d ied  from a s e v e r e , t o x ic  r ig h t  upper
j pneumonia.
_ sudden
The fou rth  hadAca rd ia c  f a i lu r e  on th e  se v en th  day o f  e x te n s iv e  
b ila te r a l  pneumonia w hich d id  not respond to  su lphonam ides.
S er iou s c o m p lic a tio n s  were rem arkably in fr e q u e n t , 611 ( 8 3 $ )  
o f  the pneumonia p a t ie n t s  were d isch arged  from h o s p ita l  by th e  
14th day a f t e r  ad m ission . Only f i v e  p a t i e n t s  were d isch arged  from th e  
serv ice  on m ed ica l grounds w ith  se q u e la e  o f  t h i s  pneumonia. Three 
o f  th ese  had h ealed  empyema, one had f i b r o s i s  and c o l la p s e  fo l lo w in g  
r e so lu tio n  o f  an a b sc e ss  and empyema and th e  o th e r  had u n reso lv ed  
c o n so lid a tio n  w ith  a se v er e  and r e s i s t a n t  anaemia.
EMPYEMA. F iv e  c a se s  o ccu rred , two du rin g  th e  epidem ic and th r e e  in  
la te r  months. Pneum ococci were i s o la t e d  from fo u r  o f  th e s e  and th e  
f i f t h  was s t e r i l e  a f t e r  la r g e  d oees o f  sulphonam ide. Thres 
recovered a f t e r  open d ra in a g e . One was a s s o c ia te d  w ith  an a b sc e ss  
o f l e f t  low er lo b e  and b o th  c o n d it io n s  c le a r e d  w ith  rep ea ted  
asp iratid n  and p o s tu r a l m easures, le a v in g  some r e s id u a l  f i b r o s i s  
and col3aapse. The o th e r  was lo c u la te d  and c le a r e d  w ith  s im ila r  
con servative  m easures.
abscess .One a b scess  o f  r ig h t  upper lo b e  was seen  during th e  epidem ic  
period. I t s  r e la t io n  to  th e  p r e v a le n t pneumonia was doubted. In  
another p a t ie n t ,  th e  sudden e x p e c to r a tio n  o f  th r e e  ounces o f  pus  
suggested evacu ation  o f  an a b s c e s s , but th e r e  was no ev id en ce  on 
X-Ray exam ination im m ediately  a f t e r .  In  y e t  another ca se , th e r e  
was evidence o f  c a v ita t io n  on X-Ray o f  a r ig h t  upper lo b e  
pneumonia, which r e so lv e d  s a t i s f a c t o r i l y  w ith  r o u tin e  trea tm en t. 
PLEURAL gr.UID.A sm all s t e r i l e  p le u r a l  e f f u s io n ,  showing a 
preponderance o f  polymorph le u c o c y te s ,  seemed to  be a not in fr eq u e n t  
accompaniment, i t  was found on X-Ray as a f a in t  haze in  th e
costo -p h ren ic  go or by exploratory" a s p ir a t io n  o f  th e  p le u r a l  
ca v ity  w h ile  a n a e s th e t is in g  th e  c h e s t  w a ll  fo r  lu n g  pu n ctu re, 
INTERLOBAR BPFU3I0HS, These were u s u a lly  sm all c o l l e c t i o n s  o f  
f lu id ,  found on c r o u tin e   ^ f lu o r o s c o p ic  ex a m in a tio n ,in  th e  
in te r lo b a r  f i s s u r e  ad jacen t to  a c o n so lid a te d  segm ent. In  n e a r ly  
every c a s e , t h i s  r e so lv e d  r a p id ly , d id  n o t a p p rec ia b ly  len g th e n  
the man’ s s ta y  in  h o s p ita l  bu t som etim es accounted fo r  a la c k  o f  
immediate resp on se  to  trea tm en t. T h ick en in g  o f  th e  in te r lo b a r  
septum was a s t i l l  more common f in d in g . The in c id e n c e  o f  p le u r a l  
involvem ent, r e c o g n isa b le  on X-ray exam ination  as th ic k e n in g  or  
actu al f lu id  c o l l e c t i o n  was in  th e  r eg io n  o f  12$. One c a se  o f  
pneumococcal in te r lo b a r  empyema was seen  and t h i s  c le a r e d  w ith  
repeated a s p ir a t io n .
COLLAPSE. C l in ic a l  and r a d io lo g ic a l  ev id en ce  o f  e a r ly  c o l la p s e  
has already been r e fe r r e d  to  as a common fe a tu r e  o f  th e s e  
pneumonias. In  most c a s e s ,  th e  area o f  th e  lu n g  r a p id ly  expanded 
but in  a few , p e r s is t e n c e  o f  th e  c o l la p s e  accompanied f a i lu r e  o f  
response to  sulphonam ide and d e la y  in  r e s o lu t io n . T h is was 
commonest in  l e f t  low er lo b e  a f f e c t io n .
I t  was tr e a te d  w ith  la r g e  d o ses  o f  em etic  cough m ixtu re  
combined w ith  p o s tu r a l m easures. The p a t ie n t  was in s tr u c te d  to  cough  
in to  a r e c e p ta c le  on th e  f lo o r  at th e  o p p o s ite  s id e  o f  h i s  bed  
from th e  lu n g  a f f e c te d . T h is was d esign ed  to  produce freq u en t  
movement ra th er  than tru e  p o s tu r a l d ra in a g e , fo r  w hich su ch  
in term itten t t i l t i n g  i s  q u ite  in ad eq u ate .
DSLgYgp RESOLUTION. The p r in c ip a l c a u se s  fo r  f a i lu r e  to  respond to  
cherrtherapy and fo r  d e la y  in  r e s o lu t io n  w e re :-
3 1 .
( 1 ) A sso c ia ted  c o l la p s e .  ( 2 ) A sm a ll p le u r a l  e f fu s io n . ( 3 )  Anaemia 
(4 ) U nderlying ch ro n ic  lu n g  d is e a s e  such  as b r o n c h ie c ta s is  or  a 
tubercu lous fo c u s .
T h is d is e a s e  h ard ly  need be  co n sid er ed  in  th e  study o f  
pneumonia in  th e s e  ad u lt n a t iv e s ,  a lth o u g h  th e  h o s p ita l  was 
s itu a te d  in  a. hyperendem ic m a la r ia l zone. Scanty M.T. m alaria  
p a r a s ite s  were p r e se n t  in  b lood  f i lm s  o f  a few p atien ts but th e  
co n d itio n  had no d e le t e r io u s  e f f e c t  on th e  co u rse  o f  th e  pneumonia 
and a n tim a la r ia l drugs were n ever  p r e sc r ib e d .
Simpson (1944)- and MacNaught and Murray-Lyon (1 9 4 3 ) d e s c r ib in g  
pneumonia in  West A fr ica n  tr o o p s , a ls o  formed t h i s  c o n c lu s io n .
These w r ite r s ,  f in d in g  o n ly  s i x  p o s i t i v e  b lood  f i lm s  in  375 p a t i e n t s  
w ith r e sp ir a to r y  i n f e c t io n s ,  compared th e  p ic tu r e  w ith  th a t  o f  
Europeans, in  whom any acu te  in f e c t io n  seems to  a llo w  la t e n t  
m alaria to  m a n ifest i t s e l f  and c a l l  fo r  s p e c i f i c  drug th erap y . 
PNEUMQGQCQAL HSNHTG-ITIS. Three f a t a l  c a s e s  o f  pneum ococcal 
m en in g itis  arose  d u rin g  th e  epidem ic p e r io d . Not one o f  th e s e ,  
however, was a s s o c ia te d  w ith  pneumonic c o n s o l id a t io n , so t h e ir  
in c lu s io n  in  a l i s t  o f  c o m p lic a tio n s  i s  h ard ly  w arranted.
JATODIQB. The h ig h  in c id e n c e  o f  t h i s  co m p lica tio n  ( 6 . 5$ )  i s  
probably th e  most s t r ik in g  fe a tu r e  o f  th e se  pneum onias. I t  i s ,  o f  
course, q u ite  out o f  th e  u su a l B r i t i s h  ex p e r ien ce , a t  home.
Jaundice o ccu rr in g  w ith  pneumonia i s  u s u a lly  co n sid ered  to  
be o f  to x ic  v a r ie ty  and th e r e  i s  ev id en ce  th a t t h i s  was th e  c a se  
tn the p resen t s e r i e s .
Bpper lo b e  pneum onia, e s p e c ia l ly  r ig h t - s id e d  has lo n g  been
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recogn ised  as a s p e c ia l ly  se v e r e  form o f  th e  d is e a s e  w ith  Very 
high tem p era tu res, d e lir iu m  e t c . , and t h i s  was our ex p e r ien ce .
Right upper lo b e  c o n s o lid a t io n  had an e x tr a o r d in a r ily  h ig h  in c id e n c e  
o f  jau n d ice  (21.5% ): t h i s  was n ot th e  c a se  w ith  th e  l e f t  upper 
lob e v a r ie ty .
In  th e  w riter*  s e x p e r ie n c e , th e  d egree  o f  enlargem ent and 
tenderneds o f  th e  l i v e r  (w h ich  was an alm ost c o n sta n t f in d in g  in  
the acute s ta g e )  was a sound in d ic a t io n  as to  th e  s e v e r i t y  o f  th e  
pneumonia. I t  was alw ays w e ll  marked in  th e  i c t e r i c  c a s e s .  Jaun dice  
was never seen  in  th e s e  p a t ie n t s  w ith  upper r e s p ir a to r y  
inflam m ation a lo n e .
F in d lay  (1 9 4 4 ) reco rd s th e  in c id e n c e  o f  ja u n d ice  as 59 (4.8% ) 
in  a s e r ie s  o f  1225 pneumonias o c cu rr in g  in  West A fr ica n  Troops 
and d is c u s s e s  th e  p rob ab le  a e t io lo g y . 117 (9.9% ) showed th e  s i c k l e  
c e l l  t r a i t  but on ly  11 o f  th e se  were ja u n d iced . He co n c lu d es th a t  
s ic k lin g  i s  not th e  prim ary cau se  o f  ja u n d ice  but may be a fa c to r  
in  c e r ta in  ca ses .H e  ex c lu d es  i n f e c t i v e  h e p a t i t i s ,  " c ir r h o s is  and 
primary carcinom a as l i k e l y  c a u ses  and p o in t s  out th a t th e r e  i s  
no ev idence o f  h a em o ly sis  in  th e se  pneumonia p a t ie n t s .
Assuming then  th a t ja u n d ice  i s  due to  th e  a c t io n  o f  b a c t e r ia l  
to x in s in  th e  l i v e r ,  one must e x p la in  why i t  i s  so much commoner 
in  A frican s than Europeans. One p rob ab le  r ea so n , a lread y  n o te d , 
i s  the h igh  in c id e n c e  o f  upper lo b e  in f e c t io n s .  T h is has a lso  been  
repotted  by MacNaught and Murray-Lyon (1 9 4 4 ) in  West A fr ica n  Troops 
Qhd by Raper (1 9 4 4 ) in  E ast A frica* ,.
F indlay p o in ts  out th a t pneumonia among r e c r u i t s  i s  alw ays 
ch aracter ised  by a h ig h er  p r e v a le n c e  o f  ja u n d ice  than in  seasoned
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troop s. He p o s t u la t e s  th a t th e  in c r e a se d  l i a b i l i t y  o f  th e  A fr ican  
r e c r u it ’ t o  ja u n d ice  i s  c o r r e la te d  w ith  th e  d e f i c i e n t  d ie t  on w hich he 
has l iv e d  b e fo r e  j o in in g  th e  s e r v ic e .  I t  w i l l  berecrembered th a t  
61% o f  our p a t ie n t s  had l e s s  than fo u r  weeks* s e r v ic e  and a la r g e  
proportion  showed ev id en ce  o f  m a ln u tr it io n  and a v ita m in o s is .
The im portance o f  p r o te in  in  normal l i v e r  m etabolism  i s  a 
m atter o f  f a i r l y  r ec en t r e c o g n it io n . M arshall (1 9 4 4 ) reminds us  
that the in c id e n c e  o f  ja u n d ice  i s  in c lin e d  to  r i s e  in  tim es o f  
economic s t r e s s ,  w ith  consequent d ie ta r y  in s u f f ie n c y ;  he adds, 
very r ig h t ly ,  th a t  in  p la c e s  such as West A fr ic a , where th e  s t a p le  
d ie t  i s  low in  p r o t e in ,  th e  in c id e n c e  o f  a l l  ty p e s  o f  l i v e r  d is e a s e  
i s  very h igh . C erta in ly , in  Gold C o a s t , i t  i s  common to  f in d  some 
degree o f h e p a tic  c ir r h o s i s ,u s u a l ly  m icr o sc o p ic , a t  r o u tin e  
a u to p s ie s .
T R E A T M E N T .
The drug o f  c h o ic e  was su lp h a p y r id in e  and t h i s  was g iv e n  to  
689 ( 8 6 $ )  o f  th e  pneumonia p a t ie n t s .  The drug was s ta r te d  on th e  
Say o f  adm ission  in  482 o f  th e s e .
Reasons fo r  p r e fe r e n c e  w e re :-
1 . the th e r a p e u tic  e f f e c t  e q u a lled  th a t o f  th e  newer sulphonam ides.
i t  was in  more p l e n t i f u l  su p p ly .
3* to x ic  e f f e c t s  or even u n p leasan t symptoms were most unusual.
The standard cou rse  g iv en  was 25 grams by mouth, s t a r t in g
w ith 2  grams and fo llo w ed  by 1 gram fo u r -h o u r ly . In  v ery  t o x ie
P a t ie n ts , an i n i t i a l  in tra v en o u s d ose  o f  1  gram m ight b e  g iv en  o r  
e
2 grams o r a l ly  * be con tin u ed  fo r  th r e e  or fo u r  d o se s . One had 
no h e s i ta t io n  in  p r o lo n g in g  th e  co u rse  to  35 grams or  even 40 grams 
in  severe  or r e s i s t a n t  c a s e s .
In a very  few , whose tem perature showed no resp o n se  a f t e r  th r e e  
or four days tre a tm en t, th e  drug was changed to  su lp h th ia z o le  or  
su lp h ad iazin e  w ith  seem in gly  good e f f e c t .
A sm a ller  t o t a l  d o sa g e , u s u a lly  2 0  grams, was ad m in istered  
in  v er  m ild pulmonary c a se s  or in  th o se  p a t ie n t s  (50 were so tr e a te d )  
who showed on ly  r e s p ir a to r y  s ig n s .  None o f  th e  l a t t e r  develop ed  
lung in vo lvem en t, ev id en ce  th a t th e  drug had an e f f e c t  in  a b o r tin g  
pneumonia. In  p h a r y n g it is  c a s e s  tem perature in v a r ia b ly  s e t t l e d  
w ithin  a few hours o f  commencing th e  drug. With t o n s i l l i t i s ,  s in u s  
and ear c o m p lic a tio n s  how ever, i t  appeared to  have much l e s s  e f f e c t .
S u lp h a d ia sin e , in  s im ila r  dosage by mouth, was g iv en  to  46 
pneumonia p a t ie n t s  and ja ia lphath iazole to  a sm a ller  number.
One d id  n ot n o te  any d if f e r e n c e  in  th e r a p e n tic  e f f e c t  as  
compared w ith  su lp h a p y r id in e .
In th e  treatm en t o f  gonorrhoea, i t  i s  cla im ed th a t in tr a ­
muscular in j e c t io n  o f  a su sp en sio n  o f  1  gram su lp h a p y r id in e  g iv en  
on four s u c c e s s iv e  d a y s, has an e f f e c t  comparable to  th a t o f  an 
ora l course o f  25 grams o f  th e  drug. T h is method o f  treatm en t was 
tr ie d  out in  s ix  p a t ie n t s  w ith  pneumonia. Apart from adding  
consid erab ly  to  th e  d is c o m fitu r e  o f  th e  p a t i e n t ,  i t  had no e f f e c t  
whatsoever, e i th e r  on th e  tem perature or on th e  cou rse  o f  th e  
d isea se .
A n c illa r y  m ethods o f  treatm en t were s im p le . C arefu l n u rs in g  
with a back r e s t  during th e  sh ort acu te  s ta g e ,  co p io u s f l u i d s  and
a lk a lis  and n o c tu r n a l s e d a t iv e  d u rin g  th e  f i r s t  48 h ou rs, seemed 
a l l  th at were n e c e s s a r y . F resh  a ir  was ensured in  open-ended and 
open-windowed wards. Oxygen was used on ly  in  a c u te ly  d is t r e s s e d  
p a t ie n ts . These m easures a lo n e  were used in  58 m ild  and m oderate  
cases o f  pneumonia who had no sulphonam ide. P y rex ia  su b sid ed  r a th e r  
slow ly two or th r e e  days a f t e r  one would have exp ected  w ith  
chemotherapy b u ti.in  th e  m a jo r ity  o f  th e s e ,  th e  le n g th  o f  tim e  
before f in a l  r e s o lu t io n  was l i t t l e  d i f f e r e n t  from s im ila r  c a s e s  
treated  w ith  sulphonam ide.
The p a t ie n t s  were not co n fin ed  to  bed lo n g e r  than th ey  w ished  
and in  th e  m a jo r ity  o f  c a s e s ,  th ey  were g e t t in g  up to  th e  l a t r i n e  . 
the day a f t e r  ad m ission .
For a sh ort tim e at th e  h e ig h t o f  th e  ep id em ic , h o s p ita l  b eds  
were in  such demand, th a t one was o b lig e d  to  retu rn  th e  un com p licated  
pneumonia p a t ie n t  to  h is  u n it  on com p letion  o f  th e  sulphonam ide c o u r se ,  
on the f i f t h  or s ix t h  day. Such men were excused duty fo r  se v er a l-  
days. 186 p a t ie n t s  were th u s d isch arged  from h o s p ita l  on or b e fo r e  
the seventh  day o f  adm ission  and a l l  th e se  had r e s o lv e d , or  alm ost 
so , in  t h i s  sh ort tim e. Not one returned  w ith  an im m ediate r e la p s e .  
Eight were re -a d m itted  w ith in  f i v e  or s ix  weeks w ith  what was 
apparently a f r e s h  pneumonia in f e c t io n .
I t  w i l l  be understood th e n , th a t  t h i s  r a th er  unusual form o f  j
epidemic pneumonia was o f  r e l a t iv e l y  m ild ty p e . In  l a t e r  m onths, j
when a p rop ortion  at l e a s t  o f  th e  c a se s  were o f  t y p ic a l  pneumo- j
coccal lob ar  v a r ie t y ,  th e  average p er io d  b e fo r e  com plete r e s o lu t io n  j
and the du ration  o f  s ta y  in  h o s p ita l  were c o n s id er a b ly  lo n g e r  (TabLe IV ) I
ou
The African tolerates sulphapyridine extremely well: 
unpleasant symptoms or toxic signs arc practically  never found.
No cases of agranulocytosis, urinary suppression, hsematuria 
or apparently related serous p le u r a l  effusions were encountered 
and there was certainly no evidence that the drug retarded resolution
What ’Was apparently a haeraol y t i c  anaemia occurred after 65 
gramp sulphapyridine (given in two courses) in a lad aged 19 years. 
His nutritional state was below par and obvious signs of 
avitaminosis were present. Sickling te sts  were negative.
Haemoglobin reached 25$ leve l.  He reacted w ell, however, to blood 
transfusion, l iv er  and iron,and his pneumonia, which had been 
resistant to treatment, slowly resolved.
The African soldier i s  a model patient, without a shade of  • .
anxiety os we know i t  in many European patients. The very few 
exceptions one can remsraber, have occurred with nursing orderly 
patients or other' educated men. I f  he suffers any unpleasant 
effects from sulphonamide, one rarely hears him voice any complaint. 
As Simpson (1944) states;"he i s  either whll or i l l ;  there i s  no 
half way’1. Although i t  i s  the f ir s t  time he has ever slept on a 
bed or between clean sheets or has been properly looked after 
when sick, he <5hiy wppiteui.sites tthis uiiit.il'5tife. fime? whnerf.h.er: cahsldnrs 
is f it  for duty, which i s  usually some days before the medical o fficer  
agrees to discharge him from, hospital.
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SPECIAL IQWESTIQATIOIS.
H irst T e s t#
• Samples o f  B lood serum were taken  d u rin g  th e  epidem ic  
p eriod  from tw enty pneumonia p a t ie n t s  about th e  fo u r th  and 
fo u r tee n th  day o f  th e  d is e a s e .  These were sen t by a ir  to  th e  
Emergency V accin e  L aboratory fo r  in f lu e n z a  v ir u s  s e r o lo g ic a l  
r e a c tio n s .
L ie u t . Colchnel F ra n c is  rep orted  th a t one o f  th e  p a ir s  o f
sera showed a s ig n i f i c a n t  r i s e  in  in f lu e n z a  B . , v ir u s  a g g lu t in in s
and one o th er  was probab ly  s ig n i f i c a n t  fo r  in f lu e n z a  A v ir u s .
Qold ^ g g lu t in in s .
Recent l i t e r a t u r e  has drawn a t t e n t io n  to  th e  h ig h  co n ten t
o f  co ld  a g g lu t in in  in  th e  b lood  serum o f  p a t ie n t s  s u f f e r in g
from -a ty p ic a l  or  !tv iru s* -ty p e” pneumonia. (P e te r so n , Ham and
F in la fid ,1943).
U sing th e  tech n iq u e  d escr ib ed  by Turnei* (1 9 4 3 ) , t e s t s  were
carried  out on th e  sera  o f  e a r ly  and c o n v a le sc e n t  p a t i e n t s  in  an
endeavour to  dem onstrate t h e ir  p r e se n c e .
There was uniform  absence o f  a g g lu t in in  in  s i g n i f i c a n t ly
high d i lu t io n s .
Animal Experiment s .
In tra n a sa l in o c u la t io n s  o f  S e i t z  f i l t r a t e  o f  s a l in e  n a s a l
;w*§fcings o f  p a t ie n t s  in to  monkeys, g u in e a -p ig s  and m ongooses, 
fa i le d  to  dem onstrate a v ir u s .
U sing a s im ila r  tech n iq u e  in  m ice , however, B r ig a d ie r  
Pindlay got a bron£ho-pneum onia w ith  two such  sam ples. The f i r s t  
was obtained  d i r e c t ly ,  th e o o th e r  a f t e r  one b lan k  mouse p a ssa g e . 
This s tr a in  was passaged  s u c c e s s f u l ly  in to  a second l o t  o f  m ice .
Other exp erim en ts, w ith  n e g a t iv e  r e s u l t s ,  in c lu d ed  in t r a ­
n asa l in o c u la t io n  o f  S e i t z  f i l t r a t e  o f  sputum and o f  p o s t  mortem 
m ateria l in to  s im ila r  an im als. D ir e c t  in tr a  pulmonary in o c u la t io n  
o f  monkeys w ith  u n f i l t e r e d  m a te r ia l ob ta in ed  from th e  pneumonia 
c o n so lid a tio n  by lu n g  pu ncture a lso  f a i l e d  to  reproduce th e  d is e a s e .  
Lung P uncture.
I t  was f e l t  th a t  th e  A fr ic a n , l i k e  c h ild r e n , m ight have  
d i f f i c u l t y  in  e x p e c to r a t in g  from th e  low erm ost r e sp ir a to r y  p a s s a g e s ,  
a p o s s ib le  e x p la n a tio n  fo r  f a i lu r e  to  i s o l a t e  organism s o th e r  fchan 
normal upper r e s p ir a to r y  comm ensals.
The appearance o f  th e  sputum how ever, h ard ly  warranted t h i s  
view and c e r ta in ly  in  th e  l a t e r  w eeks, when p a t ie n t s  w ith  sudden 
onset and r u sty  sputum o f  t y p ic a l  lo b a r  pneumonia were se e n , one  
had no d i f f i c u l t y  in  i s o l a t in g  th e  pneum ococcus.
Puncture o f  th e  lu n g , or a s p ir a t io n  b io p s y ,.w a s  in s t i t u t e d  in  
an endeavour to  i s o l a t e  th e  o f fe n d in g  organism  d ir e c t ly  from th e  
diseased area.
TBOHNlqUlfc The area o f  c o n s o lid a t io n  i s  l o c a l i s e d  by c l i n i c a l  
examination and p r e fe r a b ly  confirm ed by f lu o r o sc o p y . The c h e s t  w ail, 
over the area i s  a n a e s th e t ise d  w ith  n ovoca in  as fo r  p le u r a l  
a sp ira tio n . A la r g e  bore s t e r i l e  n ecld le , • th r e e  in c h e s  lo n g , w ith  
s t i l e t t e ,  i s  then in s e r te d  through th e  c h e s t  w a ll and p le u r a e  in to  
the co n so lid a ted  area. The s t i l e t t e  i s  withdrawn and th e  n e e d le  
Pushed g e n tly  to  and fro  fo r  h a l f  an in ch . G entle su c t io n  w ith  a 
Record sy r in g e  may be ap p lied  during w ithdraw al o f  th e  n e e d le . I f  
mohe than g e n t le  su c t io n  i s  used or i f  i t  be ap p lied  too  soon , b lood  
i s  u su a lly  a sp ira ted  and d i l u t e s  th e  exudate. The f lu id  ob ta in ed  
should f i l l  on ly  th e  n e e d le 'a n d  should n ot appear in  a p p rec ia b le  
quantity in  th e  b a r r e l  o f  th e  sy r in g e . F ilm s are made and c u ltu r e  
P la tes in o cu la ted  by b low in g  th e  f lu id  out o f  th e  n e e d le  w ith  th e  
syrajQge.
I t  was r e a l is e d  th a t th e-p roceed u re  was not w ith ou t danger
tu t only once a sm all h aem optysis was ind uced ; i t  la s t e d  f i v e  
minutes and amounted to  alraufetan ounce. Xn one pneum ococcal lo b a r
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pneumonia so in v e s t ig a te d  a lo c u la te d  empyema appeared l a t e r .  T hia  
Was th e  on ly  ev id en ce  o f  in f e c t io n  p o s s ib ly  conveyed to  th e  p le u r a . 
■Ho o th er  c o m p lic a tio n  occu rred .
The proceedu re was c a r r ie d  out in  28 p 'a tie n ts  w ith  w e ll  
marked pneumonic - c o n s o l id a t io n , .who had not j^et r e c e iv e d  treatm en t
w ith  sulphonam ide.
In 18 o f  th e s e ,  a s a t i s f a c t o r y  inflam m atory exudate was 
obtained . F ilm s were s ta in e d  by Gram and Gienrisa and showed 
numerous pus c e l l s ,  red c e l l s  and t i s s u e  c e l l s .
D e f in i t e  p a th o g en ic  organism s were n ot i s o la t e d  by t h i s  
method from th e  pneumonias a s s o c ia te d  w ith  upper r e s p ir a to r y  
in fe c t io n . Four smears showed scan ty  organism s o f  B„ s u b t i l i s  group; 
one showed numerous y e a s t  c e l l s .  C u ltu res produced organism s 'o f B. 
sub t i l l s  group, in  s i x  p a t ie n t s  ( in c lu d in g  fou r  seen  on d ir e c t  
smear) and in  one or two o th e r s ,  i s o la t e d  c o lo n ie s ,  presum ably  
contam inants, in c lu d ed  co a g u la se  n e g a t iv e  s ta p h y lo c o c c i,  y e a s t  
c e l l s  and c o lifo r m  organism s.
A s t r ik in g ly  d i f f e r e n t  r e s u l t  was o b ta in ed  when s i x  t y p ic a l  
pneumococcal lo b a r  pneumonias were th u s in v e s t ig a te d . These men 
had ru sty  sputum c o n ta in in g  pneum ococci and th e  i l l n e s s  had a 
sudden o n set w ith  r ig o r . In fo u r  o f  t h e s e ,  a s a t i s f a c t o r y  
inflammatory exudate was ob ta in ed  on pu ncture and in  ea ch , 
pneumococci were grown on c u ltu r e . In  th r ee  o f  th e s e  th e  organism s 
were seen  on d ir e c t  smear o f  th e  exudate.
During p rod u ction  o f  l o c a l  a n a e s th e s ia  fo r  t h i s  m inor 
proceedure, and endeavour was made to  a s p ir a te  any sm all q u a n tity  
o f  f lu id  p resen t in  th e  p le u r a l  c a v ity  o v e r ly in g  th e  pneumonia.
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This was s u c c e s s fu l  in  f i v e  in s ta n c e s ,  when f i v e  or. ten  cu b ic  
cen tim etres o f  a tu rb id  f lu id  were o b ta in ed . Polymorph le u c o c y te s  
predominated in  s ta in e d  f i lm s ,  no organism s were seen  but in  tw<k 
f lu id s ,  B s u b t i l i s  was o b ta in ed  on c u ltu r e .
Blood C u ltu re .
T h is exam ination  was not done as a r o u t in e . S t e r i l e  c u ltu r e s  
were in v a r ia b ly  o b ta in ed  in  th e  l im ite d  number o f  c a s e s  so 
in v e s t ig a te d .
I n v e s t ig a t io n  and o b se r v a tio n  o f  t h i s  pneumonia epidem ic  
has f a i l e d  to  r e v e a l w ith  c e r ta in ty  th e  exact a e t io lo g y  o f  th e  
d ise a se . The s to r y  o f  th e  epidem ic and th e  u n iv e r sa l p r e sen ce  o f  
u p p e r  r e sp ir a to r y  in flam m ation  su g g e s ts  some form o f  d r o p le t  
in fe c t io n  w hich could  be e i t h e r  v i r a l  or b a c t e r ia l .
I t  some ways i t  resem bled ord in ary  pneum ococcal pneumonia; 
e .g . le u c o c y te  co u n ts betw een 12 ,0 0 0  and 24 ,000  p er  cram, th e  
lobar and lo b u la r  d i s t r ib u t io n  and th e  e x c e l le n t  resp o n se  to  
sulphonamide. A gain st t h i s  b e l i e f ,  th e r e  was th e  c h a r a c t e r i s t ic  
in s id io u s  o n set w ith  nasopharyngeal in f e c t io n  fo r  two to  fo u r  days 
b efore  th e  appearance o f  pneumonia, th e  la c k  o f  r u s ty  sputum and 
the f a i lu r e  to  dem onstrate pneum ococci by standard m ethods. The 
low f a t a l i t y  r a te  (0.55% ) i s  s t r ik in g ;  one’ would exp ect t h i s  to  be  
much h igh er  in  pneum ococcal pneumonia a f f e c t in g  su ch  undernourished  
p r im itiv e  n a t iv e s  who presum ably la ck ed  p r e v io u s  exposure to  such  
in fe c t io n .
Anderson e t $ l i a  (1 9 4 2 ) have shown from a stu dy o f  1 ,9 4 0  
pneumococcal pneumonias tr e a te d  in  Glasgow 1938 -  4 2 , th a t th e  
sulphonamides are most e f f e c t i v e  in  th e  m iddle age group, w ith in  
which our iD atien ts were in c lu d ed  ( a l l  were betw een 1 8  and 40 y e a r s ,  
m ostly s o - 3 0  y e a rs  o f  a g e ). The f a t a l i t y  ra£e in  t h i s  age group 
in  th e ir  s e r ie s  (1007  p a t i e n t s )  was 2.98%.
During l a t e r  months o f  th e  p e r io d  under rev iew , when th e  
*na;jor epidem ic had su b s id ed , s e v e r a l c a se s  o f  . t y p ic a l  pneum ococcal 
pneumonia were seen . These p a t ie n t s  had a sudden o n se t  o f  i l l n e s s
with r ig o r ,  r u s ty  s p i t  c o n ta in in g  pneum ococci and fou r  out o f  s ix  
lung p u n ctu res perform ed, y ie ld e d  pneumococci* These th e n , d i f f e r e d  
markedly from th e  form o f  d is e a s e  seen  d u rin g  th e  ep idem ic.
Simpson (1 9 4 4 ) stu d y in g  lo b a r  Pneumonia in  A fr ica n  S o ld ie r s  
(West A fr ic a  November 1941 to  J u ly  1 9 4 2 ) , found th a t  o f  255 
pneumonias, 159 were c l a s s i c a l  pneum ococcal lo b a r  ty p e . He c l a s s i f i e s  
the rem aining 56 as " A typ ica l Pneumonia" and used th e  term to  • 
d esign a te  " a ll  form s o f  pneumonia w hich do n ot conform c l i n i c a l l y  
w ith ty p ic a l  lo b a r  pneum onia- i t  i s  to  be c le a r ly  understood th a t  
v iru s pneumonia i s  n o t r e fe r r e d  to" . He found th a t  th e s e  " a ty p ic a l  
pneumonias" were p r e v a le n t  up to  May and th en  most assumed t y p ic a l  
lobar form. I t  seems not u n l ik e ly  th a t th e  w r ite r  i s  r e f e r r in g  to  
a co n d itio n  s im ila r  t o ,  i f  n ot id e n t ic a l  w ith , our epidem ic  
pneumonia.
During th e  f i r s t  th r e e  months o f  1944 , when th e  epidem ic was 
at i t s  h e ig h t th e r e  was a sm a ller  epidem ic o c c u r r in g , among A fr ica n  
railway la b o u r e r s , some s ix t y  m ile s  from th e  s t a t io n .  2 0 0  men w ith  
c la s s ic a l  lobarpneum onia were adm itted to  th e  c i v i l  h o s p i t a l .
Sputum was in v a r ia b ly  r u s ty  and con ta in ed  la r g e  numbers o f  
pneumococci. The o n set o f  each c a se  was sudden and resp on se  to  
sulphonamides e x c e l le n t .  There were s i x  d ea th s .
I t  would seem c e r ta in  th a t  our pneum onias d u rin g  th e  epidem ic  
were not o f  ty p ica l-p n eu m o co cca l ty p e; c e r ta in ly  not Type I  or I I ,  
which are u s u a lly  typed w ithou t d i f f i c u l t y  and produce c h a r a c t e r is t ic  
rusty  s p i t .  A number eo£p n eu m ah ias do have a p re lim in a ry  c o ld  or  
upper r e sp ir a to r y  c a ta r rh  and t h i s  i s  commoner w ith  Group 4 ,  w hich  
i s  also r e sp o n s ib le  fo r  more ty p in g  f a i lu r e s  (Anderson 1 9 4 4 ).
The few p u ru len t c o m p lic a tio n s  seen  (Empyema r a te  0 . 6 8 %) were 
pneumococcal; th r e e  o f  th e  empyemas occurred  in  p a t ie n t s  who had 
frank pneum ococcal pneumonia, and i t  i s  p o s s ib le  th a t  th e  o th e r s  
were r e la te d  to  s im ila r  pneumonias o c cu rr in g  as i s o la t e d  c a s e s  
during th e  ep idem ic.
Type I I I  pneum ococcal pneumonia i s  no?/ad ays co n sid ered  to  be  
an endogenous in f e c t io n ,  encouraged by a p reced en t lo w e r in g  o f  
r e s is ta n c e  to  pneum ococcal in v a s io n . I t  may be th a t we have been  
seeing one o f  s im ila r  n a tu r e , a prim ary v ir u s  upper r e s p ir a to r y  
in fe c t io n  lo w e r in g  th e  r e s is t a n c e  o f  th e  p a t ie n t  to  th e  ravages  
o f  such a secondary in vad er . Judging by th e  com parative m ild n ess  
o f the d is e a s e ,  th e  organism  d ir e c t ly  r e s p o n s ib le  fo r  th e  pneumonia 
must be o f  low v ir u le n c e  or one to  w hich the: p a t ie n t  i s  n o rm a lly  
w ell accustomed.
The on ly  organism  i s o la t e d  : f a i r l y  fr e q u e n tly  from sputum,
lung puncture and p le u r a l  exu d ate , was o f  B, s u b t i l i s  group. T h is  
organism, l i k e  th e  pneum ococcus, i s  in c lu d ed  in  th e  group o f  
"sputum commensals". I t  i s  th e  Hay b a c i l l u s ,  i s  u s u a lly  co n sid ered  
non-pathogenic and i s  a freq u en t contam inant on c u ltu r e  m edia. 
According to  Axe nf;. e ld  (Muir and R i t c h ie ) ,  i t  may produce in f e c t io n  
o f the eye w ith  r e s u l t in g  i r i d o c y c l i t i s  and p a n o p h th a lm itis  and 
subcutaneous in o c u la t io n  may produce a l e t h a l  e f f e c t  in  m ice and 
guinea-p igs i f  la r g e  d o ses  o f  c u ltu r e s  are used . The p o s s i b i l i t y  
that t h i s  was th e  organism  d ir e c t ly  concerned w ith  th e  pneumonia 
in fe c t io n , however, i s  not co n sid ered  l i k e l y .
In an epidem ic o f  pneumonia where th e  c a u sa l organism  cannot 
be dem onstrated , one must exclu d e  Primary A ty p ic a l Pneumonia o f  v ir u s  
o r ig in . Recent e x te n s iv e  l i t e r a t u r e  on th e  su b je c t  d em on strates  
cer ta in  p o in t s  o f  s im i la r i t y  to  t h i s  pneumonia seen  in  West A fr ic a .  
Thus Drew, Samuel and B a l l  (1 9 4 3 ) d e sc r ib e  th r e e  modes o f  o n s e t :
1 . l ik e  in f lu e n z a  w ith  headache, s h iv e r in g  and g e n e r a lis e d  p a in s
fo llo w ed  by cough.
2. upper r e s p ir a to r y  in f e c t io n  w ith  c o ry za , so re  th r o a t , r e tr o s te r n a l
p a in  and cough.
3 . cough and p l e u r i t i c  p a in .
The sputum i s  m ucoid, o c c a s io n a lly  b lo o d -s ta in e d  and 
con ta ins organism s norm ally  seen  mAs commensals; p h a r y n g it is  i s  conrnon; 
the p ic tu r e  i s  d i f f i c u l t  to  d i s t in g u is h  from in f lu e n z a .
Young, S torey  and Redmond (1 9 4 3 ) , in  an a r t i c l e  w ith  s im ila r  
c o n c lu sio n s , show th a t rep ea ted  c u ltu r e s  f a i l  to  r e v e a l c o n v in c in g  
evidence o f  secondary b a c t e r ia l  in v a s io n  and b lood  c u ltu r e  i s  
in var iab ly  n e g a t iv e . They f in d  th e  w h ite  c e l l  count normal in  
the early  s ta g e s  but l a t e r  r i s in g  to  1 1 , 0 0 0  9 2 0 ,0 0 0  p er  crmn.
MeAteins, a lso  Haight and T r o lin g e r , a llu d e  to  th e  in s id io u s  o n se t  
w ith cough, m a la is e , headache and n o n - p le u r it ic  c h e st  p a in  and 
to--physical s ig n s  w hich c o n s i s t  o f  su p p ressed  b r e a th  sounds in  
the ear ly  s ta g e s  and r a le s  l a t e r .  C u rr e ll and Gowan (1 9 4 3 ) ,  
reporting an epidem ic o f  prim ary a ty p ic a l  pneumonia o f  unknown 
aetio logy  in  an army camp in  L o u is ia n a , found th a t ofhei? 
resp ira tory  i l l n e s s e s  o ccu rr in g  in  th e  u n it  showed id e n t ic a l  
symptomatology w ith  th e  pneumonia c a s e s  and concluded th a t th e  I
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i l l n e s s e s  m ight he m ild er  in f e d t io n s  o f  th e  same s p e c i f i c  nature., 
The d is t r ib u t io n  by lo b e s  was th e  same as pneum ococcal pneumonia 
hut they claim ed th a t  " d if f e r e n t ia t io n  was u s u a lly  p o s s i b l e ’1. 
In o cu la tio n  o f  sputurn, n aso -p h aryn gea l w ash ings and b lood  in to  
g u in e a -p ig s , m ice , c h ick  embryos and f e r r e t s  in  a ttem p ts to  
i s o la t e  th e  c a u sa l v ir u s  were u n iform ly  u n s u c c e s s fu l. J o u le s  (1943 )  
s ta te s  th a t a ty p ic a l  pneumonia may show th e  same s ig n s  and 
approxim ately th e  same mode o f  o n se t as pneum ococcal pneumonia; 
"lung puncture should  be used b e fo r e  a s s e r t in g  th a t c o n s o lid a t io n  
i s  non-pneum ococcal, b ecau se  chem otherapy, w hich most p a t ie n t s  
w il l  have had, may s t e r i l i z e  th e  sputum but p o s s ib ly  n ot th e  lu n g]’
These th e n , are f in d in g s  not d i s s im i la r  to  th e s e  in  th e  
present ep id em ic , and T ab le  V shows th a t th e  d is t r ib u t io n  o f  
these pneumonias c lo s e ly  resem bled th a t  o f  2 0 0  c a se s  o f  Primary 
Atypical Pneumonia rep orted  by Campbell e t  a l i a  (1 9 4 3 )
Reading th e  l i t e r a t u r e  on a ty p ic a l  pneum onia, one i s  s tru ck  
with th e  v a ry in g  d e s c r ip t io n s  o f  symptoms and s ig n s  and one rea ch es  
the co n c lu sio n  th a t i t  i s  n ot a s in g le  d is e a s e  e n t i t y  which i s  
being d escr ib ed  but r a th er  a number o f  r e la t e d  c o n d it io n s . "A 
v iru s  has been i s o la t e d  from some c a s e s  by u s in g  th e  c o tto n  r a t  
or the mongoose but th e  d is e a s e  i s  probab ly  a group o f  c o n d it io n s  
caused by d i f f e r e n t  a e t& o lo g ic a l agen ts"  (Brown 1 9 4 3 ) . Thus 
D ingle and h is  co-w orkers r e s t r i c t e d  he d ia g n o s is  o f  a ty p ic a l  
pneumonia to  th o se  in  w hich th e r e  was d e f i n i t e  r a d io lo g ic a l  
evidence o f  a lu n g  l e s io n  and in  w hich pneum ococcal pneumonia 
could be excluded .
There are v a r io u s  p o in t s  in  th e  d e s c r ip t  io n s w hich d i s t in g u is h
the c o n d it io n  c le a r ly  from our s e r i e s  o f  pneum onias. Thus th e r e  
would seem to  "be uniform  agreement th a t prim ary a ty p ic a l  pneumonia 
does not respond to  su lphonam ides. P u lse  r a te  rem ains low  in  
r e la t io n  to  tem p eratu re, and r e s p ir a t io n s  are r a r e ly  above 30 p er  
minute and n ever  embarassed (M eakins) R e la t iv e  brad ycard ia  and 
normal r e sp ir a to r y  ra tew ere  d escr ib ed  by H aight and T r o lin g e r .
The l a t e  l e u c o c y t o s i s  d e sc r ib ed  by Young, S torey  and Redmond i s  
not found in  o th e r  r e p o r ts . Thus, in  th e  paper by M eakins, th e  
leu co cy te  cou n ts were r e l a t i v e l y  lo w , below  1 0 ,0 0 0  p er  cmm. , in  
70% o f  c a s e s  and in  Gujprell and Cowan*s s e r i e s ,  below  1 2 ,0 0 0  p er  cmm. 
in  95%.A11 w r ite r s  s t r e s s  th e  p a u c ity  o f  p h y s ic a l  s ig n s  as 
compared, w ith  th e  e x te n s iv e  X-Ray f in d in g s . "A typ ica l pneumonia 
d if f e r s  from ord in ary  pneumonia by i t s  u s u a lly  m ild c h a r a c te r , few  
p h ysica l s ig n s ,  r e la t iv e  le u c o p e n ia , absence o f  b lood y sptotan, 
hazy appearance on X-Ray and la c k  o f  resp on se  to  sulphonam ides"  
(Brown 1 9 43 ). I n f e c t i v i t y  would appear to  be com p ara tive ly  low . 
R ad io log ica l appearances are o f  v a r io u s  ty p e s :  (a )  a ha^y, s o f t ,  
s tr in g - l ik e  i n f i l t r a t i o n  ex ten d in g  out from th e  h i lu s  (into th e  
periphery, u s u a lly  o f  th e  low er  lo b e s ;  (b )  a d e n se , c ircu m scr ib ed , 
fa n -lik e  shadow; ( c )  a d i f f u s e  v e i l - l i k e  shadoyi occu pying  about 
two th ir d s  o f  a lo b e  and s im u la tin g  a t e l e c t a s i s  but w ith  nd s h i f t  
o f the m ediastinum ; i t  may resem ble th a t o f  c e r ta in  ty p e s  o f  lo b a r  
or broncho-pneumonia but th e  d e n s ity  i s  r a r e ly  as marked and 
circum scribed as in  pneum ococcal pneumonia.
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In  th e  p resen t s e r i e s  o f  e a s e s ,  X-Ray showed v a r y in g  d e g r ee s  
o f  d e n s ity  alw ays lo b a r  or lo b u la r  in  d i s t r ib u t io n  w ith  a s s o c ia te d  
p h y sic a l s ig n s  o f  c o n s o l id a t io n  co m p a ra tiv e ly  w e ll  marked at some 
stage o f  th e  i l l n e s s .
T enderness o f  c h e s t  w a ll i s  n o t m entioned in  th e  l i t e r a t u r e  
o f  a ty p ic a l  pneumonia.
P e te r so n , Ham and F in lan d  (1 9 4 3 ) ,  a ls o  Turner have drawn 
a tte n tio n  to  th e  h ig h  c o n ten t o f  c o ld  a g g lu t in in s  in  serum o f  
p a t ie n ts  s u f fe r in g  from prim ary a ty p ic a l  pneumonia. As a lread y  
m entioned, th e re  was uniform  absen ce o f  su ch  a g g lu t in in s  in  our 
cases*
A th r e e  to  f i v e  day f e v e r ,  w ith  m a la is e , headahce, g en era l
aches and p a in s  and w ith  pulmonary c o m p lic a tio n s  in  a p ro p o r tio n
o f  the c a s e s ,  i s  in  k e ep in g  w ith  a d ia g n o s is  o f  in f lu e n z a . Most
o f  the p a t ie n t s  com plained o f  p a in s  round th e  fr o n t  o f  th e  c h e st
as a predom inating symptom. A lthough n a s a l and p h aryn geal s ig n s
with a cou&& and sca n ty  s p i t  were in v a r ia b ly  p r e s e n t , th e  A fr ica n
seldom complained o f  t h e s e ,  b e in g  more concerned w ith  th e
m an ifesta tion s o f  g e n e r a l i l l n e s s  -  ’’headache, f e v e r  and p a in s  in  
•the c h e s t”.
That th e  in f e c t io n  was due to  a tr u e  in f lu e n z a  v ir u s  i s  
U hlikely . Of twenty, p a ir s  o f  se ra  exam ined, o n ly  two showed a 
s ig n if ic a n t  r i s e  in  in f lu e n z a  v ir u s  a g g lu t in in s .
The symptoms, as exp erien ced  in  Europeans w orking in  c lo s e
w orking in  c lo s e  c o n ta c t  w ith  th e  j m t ie n t s ,  were th o se  o f  common 
co ld  w ith  p h a r y n g it is  pred om in atin g; not one o f  th e s e  d evelop ed  
a c h e st c o m p lic a tio n .
As S tu a r t-H a r r is  (194-1) p o in ts  o u t , th e  fu tu r e  may r e v e a l th e  
e x is te n c e  o f  n o t two hut a w hole c lu s t e r  o f  in f lu e n z a  v ir u s e s  
p o s s e s s in g  d i f f e r e n t  s e r o lo g ic a l  and p a th o g en ic  p r o p e r t ie s ,  y e t  
showing in  common th e  c a p a b i l i ty  o f  a tta c k  upon th e  mucous membrane 
o f  th e  upper and lo w er  r e s p ir a to r y  t r a c t .
D on nelly  et a l i a  (1 9 4 4 ) have r e c e n t ly  d e sc r ib e d  a minor 
epidemic o f  in f lu e n z a  A in f e c t io n  in  an R.A. F. u n i t .  Pneumonia 
co m p lica tio n s and le u c o c y t e s i s  were uncommon. They noted  th a t  
su lp h ap yrid in e  hod d e f i n i t e l y  a s s is t e d  th e  drop in  tem p erature -  
’’b eing  normal in  each  c a se  b e fo r e  a t o t a l  o f  8  grams had been g iv e n ”. 
This was our e x p er ien ce  w ith  th e  drug, even in  th e  sim p le  c a s e s  o f  ' 
p h a r y n g it is .
U n t i l , r e c e n t ly ,  i t  was though th a t  secondary pneumonia i s  
n e c e s s a r i ly  d i f f u s e  and broncho-pneum onic in  ty p e . In crea sed  u se  
o f  radiography has shown th a t mere lo c a l i s e d  s in g le  a rea s o f  
co n so lid a tio n  are q u ite  common. Thus Kennedy (1 9 4 3 ) found such  
abnormal shadows in  1 0 0  p e o p le  d u rin g  mass rad iograp hy. 7 4  o f  th e s e  
had coryza or adm itted  symptoms o f  common co ld  w ith in  th e  p ro ceed in g  
7 - 1 4  days. The d is t r ib u t io n  o f  th e  shadows (R igh t lu n g  49 . L e ft  
lung 30. Both lu n g s  21) was th a t  exp ected  from a d escen d in g  in f e c t io n  
(Compare w ith  T able V ). He found ev id en ce  o f  c o l la p s e  n o t uncommon 
in  th ese  areas and a sc r ib ed  th e  shadows to  ”a low  grade a lv e o la r  
in fe c tio n  or d e f i c i e n t  a e r a tio n  caused by s w e ll in g  o f  th e  b r o n c h ia l
Ramsay and scaddino. tadd ing  ( 1 9 3 9  ^ d e sc r ib e  a t r a n s ie n t  lo c a l i s e d
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c o n s o l i d a t i o n  a r i s i n g  i n  t h e  c o u r s e  o f  a c a t a r r h a l  i n f e c t i o n  o f  t h e  
r e s p i r a t o r y  t r a c t .  They t e r r a  t h i s  " b e n i g n  c i r c u m s c r i b e d  p n e u m o n i a 11 
and s a y  t h a t  i t  p r o d u c e s  few symptoms and i s  comraonly fo und  on r o u t i n e  
r a d i o l o g i c a l  e x a m i n a t i o n .
L o b a r  p n eum on ia  h a s  b e e n  c o n s i d e r e d ,  f o r  p r a c t i c a l  p u r p o s e s ,  
synonymous w i t h  p n e u m o c o c c a l  p n e u m o n ia .  E.G. S m i th  ( 1 9 4 5 )  h a s  shown 
t h a t  i n  c h i l d r e n  i n  N i g e r i a ,  c a s e s  o f  pn eu m o n ia  f rom  w h ic h  s t a p h ­
y l o c o c c u s  a u r e u s  was i s o l a t e d ,  w ere  o f  l o b a r  t y p e .  Too o f t e n ,  he 
s a i d ,  t h e  a e t i o l o g i c a l  s i g n i f i c a n c e  o f  p n e u m o c o c c i ,  i s o l a t e d  f rom 
th e  spu tum  and t y p e d ,  i s  t a l i e n  f o r  g r a n t e d .  I n  o t h e r  w a r d s ,  a few 
pneurnococci  i n  t h e  s p u tu m ,  even i f  t h e y  b e l o n g  t o  a p a t h o g e n i c  g r o u p ,  
may b e  an i n c i d e n t a l  f i n d i n g .  S t a p h y l o c o c c a l  pneu m o n ia  h a s  l o n g  
been r e c o g n i s e d  a s  a c o m p l i c a t i o n  d u r i n g  i n f l u e n z a  p a n d e m i c s ;  
minute  a b s c e s s  f o r m a t i o n  Was s e e n  i n  t h e  l u n g s  o f  two o f  o u r  p a t i e n t s  
who came t o  a u t o p s y  b u t  t h e  s e v e r e  s u p p u r a t i v e  and n e c r o t i s i n g  
l e s i o n s  c h a r a c t e r i s i t c  o f  s t a p h y l o c o c c a l  i n f e c t i o n  d i d  n o t  o c c u r .
E. D a v i s  ' ( 1 9 4 4 )  h a s  d e s c r i b e d  t h e  p u lm o n a ry  c o m p l i c a t i o n s  
seen d u r i n g  a r e c e n t  i n f l u e n z a  e p id e m ic  i n  E n g l a n d ,  November  1943 .  
"White c e l l  c o u n t s  w e re  e s s e n t i a l l y  t h e  same a s  i n  p r i m a r y  l o b a r  
pneumonia. The s u lp h o n a m i d e s  had no o b v i o u s  e f f e c t  i n  a t  l e a s t  12
o f  t h e  17  c a s e s  C o n c u r r e n t l y  w i t h  t h e  i n f l u e n z a  e p i d e m i c ,
pr imary l o b a r  p n eu m o n ia  became much more f r e q u e n t  i t  may b e
th a t  a number  o f  t h e s e  c a s e s  w ere  r e a l l y  i n f l u e n z a l  'p n e u m o n ia s ,  
but t h e r e  was n o t  en o u g h  c l i n i c a l  e v i d e n c e  f o r  so r e g a r d i n g  th em " .
Tha t  a f i l t r a b l e  v i r u s  s p r e a d  by  d r o p l e t  i n f e c t i o n  was t h e  
ca u s a t iv e  a g e n t  i n  t h e  p r i m a r y  r e s p i r a t o r y  i n f e c t i o n  o f  t h e  p r e s e n t  
. 05 emio, i s s u p p o r t e d  by  t h e  e x t r e m e  i n f e c t i v i t y  o f  t h e  c o n d i t i o n
and by th e  s u c c e s s fu l  tr a n sm iss io n  o f  d is e a s e  to  m ice w ith  S e i t z  
f i l t r a t e  o f  s a l in e  n a sa l'w a sh in g s  o f  p a t i e n t s .  The v ery  e a r ly  and 
pronounced le u c o c y t o s i s  su g g e s ts  th a t  secondary in f e c t io n  by 
organism s, presum ably a lread y  p r e se n t as normal in h a b ita n ts  on 
the in flam ed m ucosa, took  p la c e  alm ost im m ed ia te ly . O nset o f  
pneumonia was u s u a lly  d e layed  fo r  a few days and t h i s  a ls o  was 
apparently due to  one or more s im ila r  organ ism s, in d is t in g u is h a b le  
from th o se  o f  th e  normal f lo r a  o f  th e  r e s p ir a to r y  mucosa.
The reason  fo r  l o c a l i s a t i o n  o f  pneumonia to  a c e r ta in  
in d iv id u a l lo b e  or segment o f  a lu n g  has alw ays been  to  th e  w r ite r  
a m atter fo r  s p e c u la t io n . The freq u en cy  o f  e a r ly  c l i n i c a l  ev id en ce  
o f c o lla p s e  in  th e s e  pneumonias s u g g e s ts  th a t d e f i c i e n t  a e r a t io n ,  
caused by s w e l l in g  o f  th e  mucosa or b lo c k a g e , by a mucaus p lu g ,  
o f the bronchus su p p ly in g  th e  segm ent, produ ces a s t a t e  o f  a f f a i r s  
conducive to  i n f e c t io n  by organism s a lread y  p r e se n t  in  th e  f in e r  
air  p a ssa g es  o f  th e  a f f e c te d  area . Ita u n itz  (1 9 4 0 ) p o s t u la t e s  th a t  
upper r e sp ir a to r y  i n f e c t io n  may be com p lica ted  by a l o c a l i s e d  • 
" a te le c ta s is "  w hich , when in f e c t e d ,  produ ces a pneum onia. I t  i s  
w ell known th a t su ch  m u lt ip l ic a t io n  o f  organism s d o es tak e  p la c e  
in a lo b e  or segment c o lla p s e d  by more ch ro n ic  d is e a s e  or fo r e ig n  
body, i t  may be th a t  a s im ila r  mechanism p la y s  a p a r t even in  th e  
early s ta g e s  o f  prim ary pneum ococcal lo b a r  pneumonia.
I t  was o f  g r ea t in t e r e s t  to  s e e  a s im ila r  c o n ta g io u s  pneumonia 
which e f f e c t s  c a t t l e  in  th e  N orthern  T e r r i t o r ie s  o f  th e  Gold G oast 
ana in  o th er  C o lo n ie s  o f  West A fr ic a . Stew art (1 9 4 3 ) d e s c r ib e s  i t  
es a d is e a se  caused p r im a r ily  by a v ir u s  w hich " p ath ogen ises"  one  
0I* Sev*e:i?a l o f  th e  ora g n ism s, a lrea d y  p r e se n t as u su a l in h a b ita n ts
o f  th e  -mucosa hu t w hich , in  i t s e l f  i s  com p a ra tiv e ly  b en ig n . The 
a c tu a l c o n ta g io u s  pneumonia in  c a t t l e  i s  p receed ed  by a g en era l 
coryza , th e  e f f e c t  o f  th e  v ir u s  p er  s e .  11
A sm all l o c a l i s e d  area o f  pulmonary in flam m ation  was a f a i r l y  
frequ en t f in d in g  d u rin g  th e  ep idem ic. P h y s ic a l  s ig n s  c o n s is te d  o f  
scanty r a le s  c o n fin ed  to  a sm all area or segment o f  a lo b e ,  w ithou t  
evid en ce o f  tru e  c o n s o l id a t io n  and w ith  l i t t l e  to  be seen  on X-Ray. 
Q ften, th e  p a t ie n t  cou ld  l o c a l i s e  th e  p a tc h  a c c u r a te ly  by pain , and 
ten d ern ess. N om enclature in  t h i s  ty£>e o f  c a se  i s  d i f f i c u l t ;  by th e  
o lder c l i n i c i a n s ,  i t  was termed " a p a tc h  o f  c o n g e stio n "  or even 
"threatened pneumonia". N e ith e r  o f  th e s e  make a s a t i s f a c t o r y  
d ia g n o sis  on an Army, or indeed  on any o th e r  h o s p ita l  c a se  s h e e t .
The term p n eu m on itis  has been r ev iv ed  in  r ec en t y e a r s  but u n fortu n at  
ly  has been used to  d e sc r ib e  a v a r ie t y  o f  d i f f e r e n t  c o n d it io n s  
such as prim ary a ty p ic a l  pneumonia or even c a p i l la r y  b r o n c h it is .
One would l i k e  to  se e  th e  term " fo c a l p n eu m onitis"  reserv ed  fo r  th e  
above typ e  o f  l o c a l i s e d  inflam m atory parenchym al l e s io n .
The in freq u en cy  o f  b o th  e a r ly  and l a t e  c o m p lic a t io n s  o f
pneumonia in  A fr ic a n s , can be exp la in ed  in  p art by t h e ir  m o b ility
a&d a c t iv i t y  d u rin g  th e  i l l n e s s .  I t  i s  u n l ik e ly  th a t b r o n c h ia l
mucous p lu g s  w i l l  remain in  s i t u  fo r  any le n g th  o f  tim e when th e
Patient i s  w alk in g  about th e  ward on th e  day a f t e r  ad m ission i T h is
can su re ly  be a l e s s o n  to  u s . Now th a t  su lp  lion am id e s  have alm ost
abolished tlle  Qrea(j e(3 r is k  o f  f a i lu r e  o c c u ^ n g  l a t e r  in  th e
course o f  th e  i l l n e d s ,  we should encourage our younger pneumonia
P atients to  move about or at l e a s t  do sim p le  p o s tu r a l e x e r c is e s  in  
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as soon as th e  more a cu te  s ta g e  has p a sse d , h n fo r 'tu n a te ^ n u r se s
are s t i l l  t a u g h t  t o  c a r e  f o r  t h e s e  p a t i e n t s  on o l d  f a s h i o n e d  l i n e s ,  
thus  i n c r e a s i n g  t h e  r i s k  o f  c h r o n i c  p u lm o n a ry  d i s e a s e .  .B re a th in g  
e x e r c i s e s  a l o n e  a r e  p r o b a b l y  o f  l e s s  v a l u e , h a v i n g  uhe e f f e c t  o f  
e n c o u ra g in g  l u n g  e x p a n s i o n  o n ly  i f  t h e  a i r  p a s s a g e s  a r e  c l e a r ,  i n d e e d  
i t  i s  c o n c e i v a b l e  t h a t  more harm t h a n  good  m i g h t  come o f  f o r c e d  
b r e a t h i n g  b e f o r e  t h e  mucous p l u g  h a s  been  e x p e l l e d .  C o r y l l o s , i n  A m er ica  
has a d v o c a t e d  b r o n c h o s c o p i c  a s p i r a t i o n  i n  t h e s e  c a s e s  o f  p neum on ia  
showing e v i d e n c e  o f  c o l l a p s e  and a l t h o u g h o t h e  method l a s r a  r o u t i n e  i s  
cons ide red  somewhat  u r a s t i c ,  one  can  b e l i e v e  t h a t  i n  s k i l l e d  h a n d s  i t  
might b e n e f i t  some o f  t h e s e  p a t i e n t s .
The epidem ic was p r im a r ily  one o f  upper r e s p ir a to r y  in f e c t io n ,  
spread by d r o p le t  i n f e c t i o n ,  aided by overcrow ding and probab ly
xLUe: to  a  v i r u s .
In  Europeans and in  season ed  A fr ica n  s o l d ie r s ,  th e  i l l n e s s  
did n o t progressbeyond  t h i s  s ta g e  o f  naso-pfraryngeal in flam m ation , 
w ith  symptoms akin to  th o s e  o f  common c o ld  or “a m ild  in f lu e n z a .
In  th e  m a jo r ity  o f  r e c r u i t s  th e  c o n d it io n  went on to  
pneumonia. The p r in c ip a l rea so n s fo r  t h i s  d i f f e r e n c e  in  
s u s c e p t ib i l i t y  were an a p p re c ia b le  d egree  o f  m a ln u tr it io n  in  th e s e  
men and th e  fa c t  th a t  th ey  la ck ed  p r e v io u s  exposure and consequ en t  
immunity -  t r u ly  th ey  were "raw r e c r u it s " . Other fa c t o r s  3uch as  
anaemia, f a t ig u e ,  c h i l l  and in o c u la t io n s  are su g g ested .
T h is  pneumonia had c e r ta in  p o in ts  o f  resem blance to  t y p ic a l  
pneumococcal lo b a r  pneumonia and to  prim ary a ty p ic a l  pneumonia o f  
v ir u s  o r ig in  but s u f f i c i e n t  c o n tr a s t in g  f e a tu r e s  were found to  
d is t in g u is h  i t  from each o f  th e s e .
The segm ental d i s t r ib u t io n ,  f a i lu r e  to  i s o l a t e  s p e c i f i c  
organism and v a r io u s  o th er  fe a tu r e s  su g g est th a t  parenchymal 
in fe d tio n  was caused by an organism  or organ ism s, norm ally  found  
-as commensals on th e  upper r e s p ir a t o iy  mucous mernhrane, which had 
gained a c c e ss  to  th e  low er r e s p ir a to r y  p a s sa g e s  by way o f  an 
inflamed mucosa. We are th u s reminded o f  th e  e s s e n t ia l  c o n tin u ity -  
o f the whole r e s p ir a t o r y ,raucous membrane.
W ell-marked l e u c o c y t o s i s  and most s a t i s f a c t o r y  resp o n se  to  
sulphonamiae favou r a :  b a c t e r i a l ,  r a th er  than a v i r a l ,  agent in
the p ro d u ctio n  o f  lu n g  c o n s o l id a t io n . .  Y et th e  o n ly  organism  
grown s i g n i f i c a n t l y  o f te n  on c u ltu r e  o f  sputum, lu n g  pu ncture  
exudate and p le u r a l  f lu id  was o f  B. s u b t i l i s  group, w hich i s  u s u a lly  
con sid ered  a contam inant. In  a s u s c e p t ib le  p e r so n , such organism s  
might be exp ected  to  become p a th o g en ic  in  an area o f  lu n g  im properly  
aerated . O ther w r ite r s  have produced ev id en ce  to  show th a t  d im in ish ed  
a ir  en try  in  a lu n g  segment rnay occu r  d u rin g  th e  co u rse  o f  an upper  
r e sp ir a to r y  i n f e c t i o n ,  by s w e l l in g  o f  th e  mucosa o f  a f in e r  bronchus 
or by p lu g g in g  w ith  ten a ceo u s mucus. In  th e s e  pneum onias, th e r e  was 
both c l i n i c a l  and r a d io lo g ic a l  ev id en ce  o f  su ch  e a r ly  a s s o c ia te d  
a lv e o la r  c o l la p s e .
The epidem ic b e a r s  a s t r ik in g  resem blance to  a sm a lle r  one
describ ed  by Shore and Passm ore (1 9 4 5 ) . 54 In d ian  s o ld ie r s '  were
tr v
adm itted to  a h o s p ita l  in  th e  M iddle East w ith  p n eu m on itis  
a sso c ia ted  w ith  upper r e s p ir a to r y  in f e c t io n .  Polymorph l e u c o c y t o s i s  
was w e ll  marked, b e in g  as h ig h  as 6 1 ,0 0 0  p er  cmrn., in  one o f  th e  
cases. No s p e c ia l  organism s were i s o la t e d  from sputum, b lood  or  
lung pu n ctu re. The epidem ic occu rred  in  th e  c o o l se a so n , when th e  
n ig h ts  were c&ld and days warm and dry .
5 5 .
TEE SBGMBHTAL ANATOMT OF THE LTOTGS IN RELATION TO EWBUMDNIA*
As p h y s ic ia n  and broncho scop i s  t  in  a th o r a c ic  su rgery  u n it  
the w r ite r  was s p e c ia l ly  in t e r e s t e d  in  anatomy o f  th e  lu n g s  and 
b ron ch i, and e x p e r ien ce  w ith  th e s e  pneum onias has h elped  to  enhance 
h is  knowledge o f  th e  su b je c t .
L ip io d o l broncho graphic  s tu d ie s  made d u rin g  p r e o p e r a t iv e  
pulmonary in v e s t ig a t io n s  and b r o n c h ia l in j e c t io n  o f  p o s t  moz*tem 
lung specim ens dem onstrated  th a t  th e  lu n g s  are a c o l l e c t i o n  o f  
e a s i ly  r e c o g n isa b le  and f a i r l y  c o n sta n t broncho-pulm onary segm en ts, 
each su p p lied  by a tw ig  from th e  b r o n c h ia l t r e e .  T h is  segment or  
lo b u le  seems indeed  to  be r e p la c in g  th e  lo b e  as th e  s u r g ic a l  u n it  
and t h i s  n e c e s s i t a t e s  a thorough know ledge o f  segm ental anatomy
i f  fo re ig n  b o d ie s  or d is e a s e  such  as b r o n c h ie c t a s is ,  a b sc e ss  or
be
a t e le c t a s is  are tox a c c u r a te ly  l o c a l i s e d  b e fo r e  o p e r a tio n .
Three hundred y e a r s  ago, a n a to m ists  made a stu dy o f  th e  b ron ch i 
by f i l l i n g  th e  a ir  p a ssa g e s  w ith  f u s ib l e  m eta l and rem oving th e  
lung t i s s u e  by c o r r o s io n , but no d e t a i le d  d e s c r ip t io n  was g iv en  
u n til th at o f  Aeby (1 8 8 2 ) . In  1889 , W illiam  Ewart, p h y s ic ia n  and 
P a th o lo g ist in  th e  Brampton H o s p ita l ,  u s in g  th e  o ld  method o f  
fu s ib le  m etal c a s t s ,  gave a m inute and a ccu ra te  account o f  th e  
ram ifica tion s o f  th e  tr a c h e o -b r o n c h ia l t r e e .
Bronchoscopy, f i r s t  dem onstrated  b y 'K il le a n  (1 8 9 7 ) was fu r th e r
developed bv _
C h ev a lier  j aC]Cson a f t e r  1904. The stu d y  o f
bronchography began in  1917 when W aters, Boyne-Jones and Rowantree 
made X}Ray s tu d ie d  in  l i v i n g  anim als w ith  10$ iodoform  in  o l i v e  o i l ;  
the f o l lo w in g  y e a r  Jaelcson s tu d ied  th e  human tr a c h e o -b r o n c h ia l  t r e e
■ -j
by X-Rays a f t e r  i n j e c t i o n  o f  dry b ism uth  subcarbonate p>owder in to  
the low er  p a s sa g e s ;  S icard  and F o r e s t i e r  (1 9 2 2 )  are u s u a l ly  
considered  th e  p io n e e r s  o f  modernlfl i p i o d o l H bronchography, t h e i r  
o r ig in a l  p r e s c r i p t i o n  o f  40$  io d in e  in  poppy seed o i l  b e in g  s t i l l  
that in  common u se  to -d a y .
D e sp ite  th e s e  advances in  v i s u a l i s i n g  b r o n c h ia l  p a th o lo g y ,  i t  
was not u n t i l  th e  advent o f  modern th o r a c ic  surgery  some 10 y e a r s  
l a t e r  th a t  an i n t e r e s t  in  the  normal anatorry o f  th e  b r o n c h ia l  t r e e  
was r e v iv e d .  Kramer and Jones (1 952 )  dem onstrated th e  d i v i s i o n  o f  
the lu n g  in to  segm ents, each su p p lie d  by a w e l l  d e f in e d  bronchus. 
Kelson (1934) in  a sh ort  a r t i c l e  on P o s tu r a l  Drainage o f  th e  lu n g s ,  
gave a c o n c is e  account o f  th e  co u rse  and nom enclature o f  th e  
bronchial branches and h i s  diagrams are fr e q u e n t ly  r e fe r r e d  to  and 
reproduced to -d a y .  C h u r ch il l  and B e lse y  (1 9 3 9 )  gave a s im i la r  
account w ith  s p e c i a l  r e fe r e n c e  to  bronchography and th e  surgery  
of b r o n c h ie c t a s is ,  t h e i r  d e s c r ip t io n  and diagrams b e in g  in  th e  main, 
deduced from l i p i o d o l  s t u d ie s  in  th e  l i v i n g  p a t i e n t .
More r e c e n t ly  F o s te r -C a r te r  (1 9 4 2 )  p u b lish ed  d e t a i l s  o f  a 
method o f  producing c o r r o s io n  c a s t s  o f  th e  b r o n c h ia l  t r e e ,  u s in g  
c e l lo id in  in s te a d  o f  f u s i b l e  m e ta l ,  and b e fo r e  coming to  West A fr ic a ,  
the w r iter  made s t u d ie s  u s in g  a s im i la r  tec h n iq u e .
B r ie f ly ,  th e  method c o n s i s t s  o f  th e  i n s t i l l a t i o n  , in t o  th e  
P assages o f  a f r e s h ly  e x c is e d  lu n g ,  o f  a s o lu t io n  o f  used  X-Ray 
in  acetone . The lu n g  i s  then suspended in  a j a r  c o n ta in in g
concen trated  su lp h u r ic  acid  which, in  the  cou rse  o f  a few d a y s ,  
corrodes th e  orpan ic  t i s s u e ,  l e a v i n g  a r a th e r  b e a u t i f u l  s o l i d  
cast  o f  th e  b r o n c h i.  The c h i e f  d i f f i c u l t y  i s  th a t  a ir  b u b b les  
f r e r i ic n t ly  bread; th e  c o n t in u i t y  o f  the  f i n e r  branches and th a t  th e  
cast  in  i t s e l f  i s  so ex trem ely  d e l i c a t e .
F o s te r -C a r te r  found th a t  h i s  c a s t s  brought tc  l i g h t  c e r t a in  
p o in ts  which were at v a r ia n c e  w ith  p r e v io u s  accou n ts  and he 
undertook fu r th e r  i n v e s t i g a t i o n s  o f  d i s s e c t i o n s  and bronchograms 
in  order to  supply th e  o m iss io n s  and c l a r i f y  o b s c u r i t i e s  in  former  
d e s c r ip t io n s .  He p u b lish e d  h i s  r e s u l t s  (1 9 4 3 )  as ”An O u t l in e  o f  
Bronchial Anatomy”.
The p r e se n t  s e r i e s  o f  pneumonias has dem onstrated to  th e  
w riter  th a t  f a  imowl edge o f  th e  segm enta l anatomy o f  th e  lu n g s  
i s  o f  im portance to  th e  p h y s ic ia n  in  charge o f  n o n - s u r g ic a l  
pulmonary c a s e s  as w e l l  as to  h i s  s u r g ic a l  c o l le a g u e .  As a lready  
mentioned, one has been stru ck  w ith  th e  e s s e n t i a l  segm ental  
d is t r ib u t io n  o f  th e s e  pneumonic c o n s o l i d a t i o n s ,  s tu d ie d  c l i n i c a l l y  
and r a d io lo g ic  a l l y .  An o p p ortu n ity  thu s arose  fo r  th e  f u r t h e r  
of broncho-pulmonary anatomy.
In th e  w r i t in g s  r e fe r r e d  to  above, th e  authors are agreed  
on most p o i n t s  as regards th e  anatomy o f  the  tr a c h e o -b r o n c h ia l  t r e e .  
Hinor d i f f e r e n c e s  o f  o p in io n  a r i s e  w ith  regard  to  nom enclature  
and to branches o f  th e  upper lo b e  b ro n ch i.  In a modern "Textbook 
of X-Ray D ia g n o s i s ” by B r i t i s h  au th ors , th e  d e s c r ip t io n  shows r a th er  
more v a r ia t io n .  These d i f f e r e n c e s  are w e l l  i l l u s t r a t e d  -in approximat 
reproductions o f  one diagram from each o f  th e s e  a r t i c l e s ,  p o r tr a y in g  
a la t e r a l  v iew  o f  th e  l e f t  - b r o n c h ia l  t r e e .  (Diagram I I ) .
(a) ^ n t e r o - p o s t e r io r . (tr) l i g h t  L a t e r a l .
Pneumonia a x i l l a r y  area  r ig h t  upper lo b e .  L a tera l  
view shows p e c to r a l  segment s l i g h t l y  in v o lv e d .
. . ( a )  <aitero-pos ter-Por. (b) ^ a t e r a l .
jr.late -L-L.
Pneumonia a x i l l a r y  area  r ig h t  upper l o b e .
In l a t e r a l  v iew , the p e c to r a l  segment i s  seen to  be 
c le a r ,  but the p o s t e r io r  segment i s  probably in vo lved  
. t note  m e d ia s t in a l  r e t r a c t io n  as ev id en ce  o f  p a r t i a l  
'co l la p se  r ig h t  upper l o b e .
LXAGRA.M I I .  L eft  .views o f  t r a c h e o -b r o n c h ia l  t r e e  ( l a t e r a l )
as portrayed in  p r e v io u s  a r t i c l e s .
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I n e u t i o h i a  a x i l l a r y  a r e a  l e f t  upper l o l  e . 
n o te  the c a l e i f i e e  Ghon I r in a r j  Complex in  n ig h t  low er  lobe
I l a te  x o .  BiiOIviCHOGRkPHY V/ITII 1GLI3EL O IL  •
j-ntranasal techn iqu e  w ith  f ix e d  p o s t u r e .
U) u p r ig h t p o s i t i o n  f o r  p re lim in ary  l o c a l  a n a e s t h e s ia .
m e  a n a e s th e t ic  (Anethaine 2%) i s  in s e r te d  in t o  the n o s t r i l  
from the b lu n t  end o f  a Record sy r in g e  w h ile  th e  tongue  
i s  f irm ly  he ld  in  the exti'uned p o s i t i o n .
(o) l a t e r a l  p o s t u r e _f o r  f i l l i n g  t h e  „hole  r i g h t  b r o n c h i a l  t r e e .  
a S la lth e tic h E lnserteci 111 the 66ne na™er ^6 the loca l '
‘ -jj
r i a i e  Complete d e l i n e a t i o n  o f  the T ra ch eo -b ro n ch ia l  Tree
in  Two S ta g e s .
(a) r t i i te r o * p o s te r io r . (b) L e ft  L a t e r a l .
(a)&(b) n e f t  l a t e r a l  bronchogram show ing normal upper lobe  tranche  
and b r o n c h ie c t a t ic  lower lo b e .
(c)  n i i t e r o -p o s t e r io r ( d )Right L a t e r a l .
i c ) u ( a )  . Complete f i l l i n g  o f  r ig h t  b r o n c h ia l  t r e e .
.note th e  normal ’’l e a f y  t r e e ” a p p earan ce ..
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I t  7;i l l .  "be seen  th a t  th r e e  ore agreed upon th e  co u rse  o f  th e  
bronchi o f  th e  lov;er l o b e s  and m iddle lo b e  (o r  l i n g u l a )  but a l l  are 
at v a r ia n c e  as regards the  branches o f  th e  upper lo b e  bronchiio.
Nelson shows the. bronchus, a f t e r  g iv in g  o f f  th e  standard l i n g u l a r  
branch, duviLdiLng unto tw o, ohe a n te r io r  sujjpl^' in g  th e  p e co o x o l  
segment and th e  o th e r  again  d iv id in g  in to  a p ic a l  .and a x i l l a r y  b ra n ch es  
G hurchill and B e lsey  d e p ic t  fo u r  b r a n ch es , p e c t o r a l ,  a p ic a l ,  d o r sa l  % 
and a x i l l a r y  and p o in t  out in  sm a ller  diagram s on v a r i a t i o n s ,  th a t  
the a x i l l a r y  branch may o r ig i n a t e  from a p ic a l  or even th e  l in g u l a r  
bronchus. F o ster -G a rte r  s t a t e s  th a t  the  a x i l l a r y  branch does not  
normally e x i s t  in  th e  human lu n g ,  th e  a x i l l a r y  area b e in g  su p p lie d  
by l a t e r a l  tw ig s  from th e  anterioi?., p o s t e r i o r  and a p ic a l  branches.
He showed in  h i s  former a r t i c l e  on the  su b je c t  th a t  o th e r  im portant  
v a r ia t io n s  occu r .
In th e  p r e sen t  pneumonia s e r i e s ,  c o n s o l id a t io n  o f  n e a r ly  every  
in d iv id u a l segment d e sc r ib e d  in  F o s te r -C a r te r  * s p a p er , was met and 
confirmed r a d i o l o g i c a l l y .  In s e v e r a l  in s t a n c e s  o f  upper lo b e  i n f e c t i o n  
c o n so l id a t io n  seemed to  a f f e c t  o n ly  th e  a x i l l a r y  area o f  th e  l o b e ,  o r ,  
at most, a x i l l a r y  and p e c to r a l  areas  ( P l a t e s  1 0 ,1 1  and 1 2 ) ;  one  
wondered i f  p erh ap s , N e lson  and C h u r ch il l  and B e lsey  were n o t  c o r r e c t  
in p o s t u la t in g  a sep a r a te  a x i l l a r y  bronchus and segment.
To c l a r i f y  t h i s  o b s c u r i ty  i t  was d ec id ed  to  make fu r th e r  
exam inations o f  . l i v i n g  and p o s t  mortem bronchgrams and o f  upper lo b e  
d is s e c t io n s .
I t  i s  p rob ab le  th a t  t h i s  d i f f  erne e o f  o p in io n  by author itW tV e  
workers on a p o in t  which would seem e a s i ly  d isc e r n a b le p s  in  p a r t  due" 
to th e  f a c t  tk a t  upper lo b e  b ran ch es are r a r e ly  f u l l y  d e l in e a t e s  in
7 . • -
iff
Normal right bgo.rhqgram.
r ia te_ I6 _ .
- ' i  ■
Normal r i g h t  bronchorr&r!, 
l a t e r a l  v i e w .
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n ig h t  bronchogram showing.. j_,eft. bronchogram showing
sa c c u la r  b r o n c h i e c t a s i s .  • fu s ifo r m  b r o n c h ie c t a s i s  of'
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a l ip i o d o l  broncho gram. For some y e a r s ,  th e  w r ite r  has used th e  
method o f  in t r a - n a s a l  l ip i o d o l  i n s t i l l a t i o n  w ith  f ix e d  p o s tu r e .  
( P la t e  1 5 ) .  Some brondiqgrams thus o b ta in ed  demarstrate th a t  
com p lete  upper lo b e  f i l l i n g  and, in  f a c t ,  com p lete  b r o n c h ia l  
d e l in e a t io n  o f  a s in g le  lu n g  i s  p o s s ib le  in  most c a s e s  by t h i s  
p roceed u re . ( P la t e s  14 -  i s ) .  Owing to  th e  r e l a t iv e  d e n s ity  o f  th e  
upper m ediastinum  how ever, th e  b ranches o f  th e  upper lo b e  b ron ch i 
are seldom  so c le a r ly  seen  as th o se  in  th e  low er c h e s t  in  th e  
l a t e r a l  v iew .
There are th r e e  most im portant p o in t s ,  w e ll  r e c o g n ise d  y e t  
worthy o f  s t r e s s ,  in  bronchography: each  lu n g  should  be io d is e d  
se p a r a te ly  w ith  an in t e r v a l  o f  some days betw een ( c . f . P l a t e  1 9 )  
an endeavour should be made to  f i l l  a l l  segm en tal b ron ch i o f  th e  
lun g at one tim e: a good l a t e r a l  f i lm  i s  most h e lp fu l  and should  
never be o m itted .
W hile bronchoscopy s u p p lie s  most a ccu ra te  in form ation ., on 
the anatomy o f  th e  tra ch ea  and main b r o n c h i, i t  i s  o n ly  in  th e  
case  o f  th e  low er lo b e s  th a t one can v i s u a l i s e  th e  o r i f i c e s  o f  
the segm ental b ron ch i (a lth o u g h  th e  modern re tro g r a d e  bronchoscope  
does en ab le  one to  se e  a l i t t l e  way in to  th e  upper and m iddle  
lob e  b ro n ch i. ) .
Bronchographic s t u d ie s  w ith  m a te r ia l e x c ise d  at post-m ortem  
or at o p e r a tio n  are most e a s i ly  perform ed w ith  lu n g  or  lo b e  
s l ig h t ly  hardened in  form ation . E ith e r  l ip i o d o l  or b ism u th  
emulsion can be used ( P la t e s  20 « 23 ) .
D is s e c t io n s  are in s t r u c t iv e  but p h otograp h ic  r ep ro d u ctio n  
i s  u n s a t is fa c to r y  (P la t e  2 ^- ) .
b i l a t e r a l  bronchogram. Note the confused  p ic t u r e  
obta in ed  in  l a t e r a l  v iew , owing to  over lap p in g  o f  b r o n c h i.
i -u iter o -p o s te r io r
Two autopsy specim ens o f  r ig h t  upper* and m iddle lo b e s ,  
in je c te d  w ith  L ip io d o l .  Note in  each case  the  th r ee  segmentary  
branches o f  the e p a r t e r i a l  bronchus and the two tw ig s  o f  the 
middle lob e  bronchus.
f l a t e  2 1 .
1
Antero-posterior. Lateral.
Two a n t e r o - p o s t e r i^ r  post-m ortem bronchograms, each 
showing the p e c to r a l  and l in g u la r  bronchi a r i s in g  
from a common stem .
Post-mortem n ip io d o l  bronchogram of l e f t  upper lobe  
ana l i n g u i a .  note  the th r ee  main branches o f  the upper lobe
b ro n ch u s,p ec to ra l j a p i c a l  and p o s t e r i o r  and the two l in g u la r  
b ran ch es . The a x i l la r y  area  in  t h i s  case  ps mainly s u .p l i e d  
b^  a branch o f  the  p e c to r a l  bronchus.
L ight Upper Lobe. L eft-U pper Lobe and L in g u ia .
(The arrow p o in t s  to  the o r i f i  
o f  an a x i l l a r y  tw ig  from the  
p e c t o r a l  b ron ch u s.)
1l a t e  .
L i s s e c t io n s  o f  the  upper l o b e s .  The b r o n c h ia l  branches
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I n v e s t ig a t i o n  by th e  w r i te r  on th e s e  l i n e s  has confirmed: 
F o ste r -G a r te r ’s b e l i e f  th a t  th e  a x i l l a r y  segm enta l bronchus, as  
such , does not norm al! occur and th a t  th e  " a x i l la r y  area" i s  
su p p lied  by tw ig s  from p e c t o r a l ,  d o r s a l  and a p ic a l  b r o n c h i .  One 
o f  t h e s e  tw ig s  i s  u s u a l ly  c o n s id e r a b ly  l a r g e r  than th e  o th e r s  and 
i t  may branch from any one o f  th e  th r e e  segm ental b r o n c h i;  in  the  
ca se  o f  th e  l e f t - u p p e r  lo b e  bronchus, as C h u r c h il l  and B e lse y  
d em o n stra te , i t  may even o r ig i n a t e  from th e  l i n g u l a r  bronchus.  
Sometimes i t  may branch o f f  so c lo s e  to  th e  main upper lo b e  bronchus  
as to  seem a s e p a r a te  bronchus in  i t s e l f .  The f a c t  th a t  pneumonia 
not in f r e q u e n t ly  a f f e c t s  th e  p e c to r a l  segment and a x i l l a r y  area  
to g e th e r  s u g g e s t s  th a t  in  th e s e  c a s e s ,  i t  i s  a branch o f  th e  p e c to r a l  
bronchus; t h i s  arrangement was seen  in  two o f  th e  upper lo b e  
specim ens d i s s e c t e d .
The l e s s e r  p o s t e r i o r  h o r iz o n t a l  bronchus p ortrayed  by Shanks, 
K erley  and Twining i s  in c o n s i s t a n t  and was seen  once in  ten  
c o n se c u t iv e  p a i r s  o f  lu n g s  d i& sec ted . U su a l ly  i t  i s  r e p r e se n te d  
by a su p e r io r  branch o f  th e  p o s t e r io r  b a s i c  bronchus.
V a r ia t io n s  in  b r o n c h ia l  anatomy d e sc r ib e d  in  th e  l i t e r a t u r e  
and d i f f e r e n c e s  o f  o p in io n  on th e  s u b je c t  have concerned m ainly  
the branches o f  th e  upper lo b e  bronchus. These can be summarised 
and r e c o n c i le d  as f o l lo w s :  th e  l e f t  upper lo b e  bronchus has fou r  
branches, a p i c a l ,  d o r s a l ,  p e c to r a l  and l in g u l a r ;  th e  former p a ir  
and th e  l a t t e r  p a ir  may a r i s e  from common sterns ( P la t e  33 . ) ;  th e  
a x i l i apy area i s  su p p lied  by tw ig s  from some or a l l  o f  t h e s e  branches  
*be major tw ig  coming from any one, f r e q u e n t ly  th e  p e c to r a l  bronchus.
These remarks awwly to th e  r ig h t  upper lo b e  bronchus w ith  th e
L£rt.G.Ha.M iIX . The tr a c h e o -b r o n c h ia l t r e e .
Schem atic diagram  w ith  su g g ested  n om en cla tu re .
P  n T e / f o ' P o s~ r£ fft0Fit
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f \u T 6 g ,o t l  A f l i t f
L .  L A T £ % fiL
IZAStC .
The Surface  Markings o f  th e  Broncho- 
Pulmonarv Segm ents.
R ight ^ung A n ter io r Right Lung P o s t e r i o r .
Left, j-jung i n t e r i o r . L e ft  Lung P o s t e r i o r .
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:ception  th a t  the  m iddle  lo b e  bronchus r e p la c e s  th e  l i n g u l a r  branch.
While anatomy o f  th e  t r a c h e o -b r o n c h ia l  t r e e  has been s tu d ie d  
in  d e t a i l  and segm en tation  o f  th e  pulmonary lo b e s  i s  w e l l  
understood  and i l l u s t r a t e d  in  modem r a d i o lo g i c a l  t e x tb o o k s ,
(An Out'Mne o f  X-Ray D ia g n o s is  by B r i t i s h  Authors (R ep r in t  1943)  
L ew is, London), i t  i s  s u r p r is in g  th a t  one can f in d  no d e s c r ip t io n  
in  th e  l i t e r a t u r e  o f  th e  su r fa c e  markings o f  th e  in d iv id u a l  
segm ents.
C l i n i c a l  exam ination  o f  th e s e  p a t i e n t s  w ith  pneumonia a f f e c t i n g  
a s i n g l e  segm ent, combined w ith  r a d i o lo g i c a l  c o n f ir m a t io n ,  has  
pro d u ced  an u n d erstan d in g  o f  t h i s  su r fa c e  anatomy, probab ly  more 
accurate  than could  be ob ta in ed  by o th e r  methods o f  i n v e s t i g a t i o n ,
These photographs ( P la t e  ^5 .)  i l l u s t r a t e  th e  im p ress io n s  so ga in ed .  
The su r fa c e  markings have not a v e r y  a c cu ra te  d e f i n i t i o n  as th e  
s i z e  o f  th e  segm ents r e l a t i v e  to  each o th e r  v a r i e s  s l i g h t l y  in  
d i f f e r e n t  lu n g s ;  in  a d d i t io n ,  p h y s ic a l  s ig n s  r e la t e d  to  one segment 
may encroach s l i g h t l y  on the border o f  an adjacent segment.
I t  w i l l  be  seen  th a t  a knowledge o f  th e  su r fa c e  anatomy o f  - 
the lu n g  lo b e s  combined w ith  diagrams o f  t h e i r  segm en tation  
(Diagram TT ) a l lo w s  one to  map out th e  su r fa c e  markings o f  the  
in d iv id u a l  segm ents w ithout much d i f f i c u l t y .  F a m il ia r i t y  w ith  
standard nom enclature  i s  th e  n ex t  e s s e n t i a l .  Too o f t e n  one h ears  
o£**pneumonia at th e  l e f t  b a s e 1* or uPneumonic c o n s o l id a t io n  o f  
middle zone o f  r ig h t  lung*1. S tu d en ts  should  be taught precis ion ..:
segment o f  th e  l e f t  lo w er  lo b e ’1.
F ig u re  24 l i s t s  th e  synonymous terras used  in  p r e v io u s  
d e s c r ip t io n s  o f  th e s e  segm ents and i l l u s t r a t e s  th e  u rgen t need  fo r  
uniform  term in o lo g y .
The p r e se n t nom enclature i s  su bm itted  as prob ab ly  th e  s im p le s t  
and most d e s c r ip t iv e  and in  Diagrams I I I  and IV, i s  shown a p p lied  
to  draw ings o f  th e  tr a c h e o -b r o n c h ia l t r e e  and bronch-pulrnonary  
segm en ta tion .
A know ledge o f  segm en ta l pulmonary anatomy i s  o f  some p r a c t i c a l  
v a lu e  in  th e  d ia g n o s is  and treatm en t o f  su ch  pneum onias. The m idd le  
o f  each o f  th e se  su r fa c e  segm ents i s  a s i t e  o f  e le c t io n  fo r  th e  
early  appearance o f  p h y s ic a l  s ig n s  and th e  s te th o s c o p e  sh ou ld  n o t  
*be allow ed to  m iss  one o f  th e s e  a rea s in  exam in ation  d u rin g  th e  
in v a s iv e  s ta g e .  As m entioned a lse w h e re , some c o l la p s e  o f  th e  segment 
was a common a s s o c ia te d  f in d in g  and a c cu ra te  p o s tu r a l  m easures 
n e c e s s i t a t in g  su ch  a k n ow led ge, combined w ith  em etic  d o se s  o f  
expectorant m ix tu re  w ere o f  g r ea t v a lu e  in  h a s te n in g  r e s o lu t io n .
63
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1 . The paper r e l a t e s  an epidem ic o f  r e s p ir a to r y  i n f e c t i o n ,  a s s o c ia te d  
w ith  a h ig h  pneumonia in c id e n c e , w hich pcesBsrred in  a West A fr ica n  
Prim ary T r a in in g  G entre. 735 pneumonia p a t i e n t s  were tr e a te d  in
th e  h o s p i t a l  d u rin g  a n in e  m onths’ p e r io d  January t i l l  Septem ber, 
1944.
2. A e t io lo g y  i s  d is c u s s e d ;  th e  c o n d it io n  i s  compared and c o n tr a s te d  
w ith  o th e r  r e c o g n ise d  form s o f  pneumonia: c l i n i c a l ,  r a d io lo g ic a l ,  
p a th o lo g ic a l  s t u d ie s  and anim al tr a n sm iss io n  exp erim en ts are  
d e sc r ib ed .
O b servation  and in v e s t ig a t io n  su g g es t  th a t  th e  i n f e c t io n  was 
p rim arily  by a v i r u s ,  spread by d r o p le t  i n f e c t i o n ,  r e la te d  to  th a t  
o f  th e  common c o ld  and o f  in f lu e n z a  bu t n ot i d e n t i f i e d  as such.
4* Pneumonia oecured  as a secondary in f e c t i o n ,  a p p a ren tly  b a c t e r i a l ,  
in  s u s c e p t ib le  r e c r u i t s ,  m o stly  p r im it iv e  n a t iv e s ,  many o f  whom 
showed ev id en ce  o f  m a ln u tr it io n , a v ita m in o s is  and anaemia. The 
organism  r e s p o n s ib le  fo r  t h i s  secondary in f e c t io n  was n o t  
id e n t i f ie d  w ith  c e r ta in t y :  i t  i s  su g g ested  th a t one or  more 
organism s n orm ally  p r e se n t  in  th e  b a c t e r ia l  f lo r a  o f  th e  upper  
r e sp ir a to r y  mucous membrane ga ined  a c c e s s  to  th e  lo w er  p a s sa g e s
vl® an in flam ed mucosa: a d egree o f  c o l la p s e  o f  th e  a f f e e t e d  ar< 
o f lu n g  was r e c o g n ise d  as an e a r ly  fe a tu r e  and i t  i s  thou ght th a t  
t h is  d e f i c i e n t  a e r a t io n  was r e s p o n s ib le  fo r  l o c a l i s a t i o n  o f  th e
pneumonia to  th a t  p a r t ic u la r  lo b e  or segment
.5. R esponse to  su lp  bon am ides was e x c e l l e n t ,  C o m p lica tio n s were r a r e .  
M o r ta lity  r a te  was 0 .5 5 $ .
6 . A s t r id in g  fe a tu r e  was th e  h ig h  in c id e n c e  o f  a s s o c ia te d  
ja u n d ic e  ( 6 .5 $  o f  th e  pneum onias). P o s s ib le  e x p la n a t io n s  fo r  t h i s  
are d is c u s s e d .
7. Such ah epidem ic i s  l e s s  l i k e l y  to  occu r  when b arrack  rooms 
are d iv id e d  in to  c u b ic le s ,  each  accommodating two or th r e e  men.
8 . A modern method o f  n u r s in g  younger pneumonia p a t i e n t s  i s  
advocated , encou rag in g  m oderate e x e r c is e  to  a b o l is h  lo b u la r  
c o lla p s e  and so e lim in a te  th e  p r o s p e c ts  o f  ch ron ic  pulmonary d is e a s e .
9. Nom enclature o f  th e  minor form s o f  pulmonary in flam m ation  
req u ires  r e v is io n 'a n d : 's ta n d a r d is a t io n .
16* The  segm ental or  lo b u la r  d i s t r ib u t io n  o f  t h i s  pneumonia i s  
s tr e s s e d . Anatomy o f  th e  tr a c h e o -b r o n c h ia l t r e e  and broncho­
pulmonary segm ents i s  d is c u sse d  w ith  s p e c ia l  r e fe r e n c e  to  
nom enclature. D is s e c t io n  and bronchograph ic s t u d ie s ,  conducted  
w ith  a v iew  to  c la r i f y i n g  c e r ta in  d i f f e r e n c e s  o f  o p in io n  on anatomy, 
© sp ec ia lly  o f  th e  upper lo b e s ,  are d e sc r ib e d  and i l l u s t r a t e d .
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